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Gambling im Research 


RESEARCH, as one distinguished commentator has 
recently pointed out, contains a certain element of 
speculation closely akin to gambling. In recent years, 
the frenzied search for new ways of cornering the 
elusive profit has tempted more than one manufacturer 
to overlook the sound, rational motive of research and 
instead plunge recklessly into a program far beyond 
his capacity to develop and maintain. The result must 
inevitably be a setback for the science and the techni- 
cal men who have allowed themselves to be carried 
away by the gambler’s desire for quick profits. 


IF RESEARCH is to be a gamble, then those who play 
the game should know the odds it offers for success 
or failure. Fortunately, information on this score has 
lately become available from several sources of unques- 
tioned authority and experience. Dr. Lawrence V. 
Redman, in accepting the Grasselli Medal for 1931, 
warned against the enthusiasm of the research pro- 
ponent “who would have his associates risk a fortune 
on a test-tube experiment, or the scarcely less foolhardy 
who would plunge into advertising on the appearance 
of the first one hundred pounds successfully made.” 
Not only must there be a large outlay in money and 
effort but Dr. Redman’s experience suggests that usually 
there is a period of seven or eight years between the 
start of a research project and the full liquidation of the 
investment. 


MUCH the same philosophy underlies the brilliant 
record of twenty years of successful research for which 
the 1931 impression of the Perkin Medal was awarded 


to Dr. Charles F. Burgess. His address, “Research— 
For Pleasure or for Gold,” well summarized the vital 
statistics of research in this paragraph: 


When a man with the prospectus of a new device or product 
or process presents himself. I have to tell him 
that to put it through the laboratory course may involve a 
cost of $1,000, perhaps $100,000. Our average for all 
projects has been $7,000. I must tell him that no matter 
how practical the idea he presents may seem to him or to 
us, there is but one chance in five that it will pass success- 
fully through the laboratory stages; furthermore, that the 
investigation, if it survives the full course, may take any- 
where from a year to fifteen years, with the probability of 
seven as an average. It is with these figures in mind that 
we appraise any new proposal for a research project. 


WITH such figures in mind, the technical man can also 
help to take much of the gambling out of research. He 
can encourage, if not insist upon, the long-time view- 
point that will insure continued support to a program 
in the face of early failure and difficult times. He can 
likewise apply the brakes when, through somebody’s 
overenthusiasm, more projects are launched than can 
ever be carried through to successful completion. 


RESEARCH is more important today than ever before. 
Progress is bound to be made whenever it is conscien- 
tiously applied. But for the ultimate good of those 
who make it effective—as well as those who profit from 
its effectiveness—research must be set up as a stable 
investment and administered by business men who 
know research, or by research men equipped to share 
in the affairs of business. 
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What Industry 
Stands to Gain 


EW MONEY is most needed in process industries 

for two purposes: (1) the replacement of obsolete 
equipment in order to effect desirable and necessary 
economies; (2) the launching on a commercial scale of 
new projects for which the research and development 
work is already completed. In more normal times a bond 
issue or other expansion of capital structure would 
readily provide the funds. For the past two years, how- 
ever, that avenue has been blocked, and what industry 
has spent for capital investments has had to come from 
earnings or accumulated surplus. The banker has been 
absorbed in his own fight for his very existence and has 
mustered to his defense every available resource, even to 
the extent of crippling those he should help. Now comes 
the Reconstruction Finance Corporation to strengthen 
his position, to dissipate the fears of his depositors and 
thus to provide a sounder basis for his normal relations 
with industry. 

The government has apparently gone the limit to create 
confidence in the banks; it is now up to the latter to 
make money and credit easier to get. The new agency 
will, in itself, provide no funds for process industry 
needs, but it should pave the way for the return of the 
investor's confidence in the real values that will come 
from capitalizing immediately on the products of re- 
search and improved processes and equipment. 

In the meantime, what can executives of process in- 
dustries do to speed this restoration of credit? First, 
they can ascertain the facts in their local communities, 
and then, working with their own employees and asso- 
ciates, start in immediately to rebuild confidence in the 
soundness of their local institutions. They can and 
should aid in the community drives against hoarding 
and other short-sighted practices engendered by unrea- 
soning fear. The individuals and industries that share 
in this important work of reconstruction are sure to gain 
in the process. After all, credit is often a local and per- 
sonal issue, and there is no better security than demon- 
strated ability and leadership. 


Patent Law Recommendations 
Requested by Congress 


ATENT problems of all types are now being dis- 

cussed before the House of Representatives commit- 
tee headed by Dr. Sirovich. As announced by the chair- 
man, the committee wishes to consider even the most 
fundamental characteristics of the present patent law in 
order to draft a comprehensive measure to correct defi- 
ciency or defects. Representatives of the patent bar, of 
the various engineering professions, and of all branches 
of industry are invited to appear before the committee 
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and explain the problems which their experience has 
disclosed and recommend means for legislative remedy. 

The Manufacturing Chemists’ Association and the 
Synthetic Organic Chemical Manufacturers’ Association 
have already arranged to work jointly and present their 
recommendations through Warren N. Watson, secretary 
of the former. On behalf of the associations, Mr. 
Watson requested opportunity to make an extended 
investigation with report and recommendations in the 
autumn, but the committee does not wish so to extend 
its inquiry and has requested that all recommendations 
and appearances before the committee be made during 
February. 

It will not be necessary for all those who desire to 
make recommendations to appear personally before the 
committee. They may send their communications through 
Mr. Watson’s office. Or they may communicate by letter 
to the committee chairman, with every assurance that 
their suggestions will have careful consideration. 

When all of the recommendations which can be made 
available this month are in hand it is proposed that an 
extended study be made by a drafting sub-committee and 
that the bills which result be then subject to further 
public hearings. Chemical executives should avail them- 
selves fully of the opportunity both now and on that 
later occasion to express the needs of their divisions of 
industry to this important congressionai group. 


Employment for 
The Unemployed 


ACH DAY finds new faces among the unemployed 

chemists and chemical engineers, and each day wit- 
nesses an increase in the size of the army of unemployed. 
Of even more serious consequence is the ever growing 
number of cases in dire need and distress. Unfortunately 
there is still some tendency on the part of those in re- 
sponsible positions to minimize the seriousness of this 
situation. Not only do they underestimate the number 
but also the calibre of the men out of work. 

The situation in the New York metropolitan area is 
particularly serious. Over 300 men and women have 
registered with the Committee on Unemployment and 
Relief for Chemists and Chemical Engineers. Of this 
number, 70 have signified that their resources have been 
exhausted and that they are now in need of immediate 
relief. An analysis of the cases in extreme circum- 
stances shows that 80 per cent are college graduates and 
30 per cent have had graduate training. Further, it dis- 
closes that 13 per cent, when last employed, received 
salaries of over $5,000 and 57 per cent over $3,600. 
Moreover, it has been the experience of this committee 
that many of the men formerly in higher salaried posi- 
tions are reluctant to register for fear of jeopardizing 
their future position in the industry. 

This New York committee, which is sponsored by the 
local sections of the several chemical societies, is one of 
the most active organizations of its kind in the country. 
It is engaged in registering the unemployed and in secur- 
ing positions for them. In the few weeks that it has 
been operating, employment has been found for 25 men 
and women with technical training. And this figure 
probably would have been larger had the committee not 
been handicapped on several occasions by lack of regis 
trants possessing the required qualifications. 

The unemployment problem demands the attention and 
consideration of all in a position to help in its correction. 
The chemical industries owe it to themselves and their 


Chemical & Metallurgical Engineering — V 0l.39, No.2 


7 y 
a 
i 
» 
3 
> 
< ‘ 
% 
} 
%% 
‘ 
= 
‘ 
x 


former employees to assist relief committees in looking 
after the welfare of these men. They can assist by re- 
porting promptly to the committees any vacancies in their 
own organizations or the names of firms that might be in 
a position to use the services of additional men. Work 
along chemical lines is, of course, preferable; however, 
jobs of any kind will be welcome. The technical so- 
cieties must continue to make it their most important 
duty to assist members and former members who dre 
in actual need. 


Wisconsin Takes the Lead 
For Unemployment Compensation 


ISCONSIN has taken the initiative in forcing in- 
dustry to assume responsibility for providing either 
steady work or unemployment compensation for its per- 
sonnel. The plan will become effective and will be made 
compulsory for all employers of ten or more persons 
who have not made provisions for unemployment 
reserves by June 1, 1933, unless by that time, a majority 
of the eligible employees of the state are protected by 
a privately sponsored unemployment reserve plan. Some 
form of guarantee to the workingman of a means of 
livelihood at all times is beginning to be recognized as 
an industrial obligation. And society has been waiting 
to ascertain whether employers will solve their unemploy- 
ment problems voluntarily if given a chance. The Wis- 
consin plan, sponsored by Governor LaFollette, offers 
this opportunity to industry but places a time limit upon 
the voluntary action. The state has provided for failure 
by holding out the threat of a plan of its own making. 
Leaders in the other states should take a warning from 
the action of Wisconsin. They should realize that bills 
put through other state legislatures, especially in times 
of duress, may be far more severe and exacting upon 
employers and that the best means of forestalling these 
measures is the operation of a privately financed plan 
of their own development. 


The Census of Manufactures 
Deserves Your Cooperation 


ITHIN the fortnight the Bureau of the Census 

has released the results of the first of a series of 
studies of the thirty-three most important industrial 
areas of the United States. Now, for the first time, 
statistics of production, wages and pay- 
rolls, materials and power consumed are 
available for “Industrial New York City,” 
defined to include the six counties in New 
York and six in New Jersey in which 
manufacturing activity centers around the 
Manhattan metropolis. This breaking 
down of state lines in order to represent 
more logically the actual centers of trade 
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is but another step in the government’s effort to make its 
figures serve the exacting requirements of industry. 

Just at this time, when we are receiving the final 
compilations and analyses of the census made in 1930, 
the Bureau is mailing its 1932 batch of questionnaires 
to all manufacturers. With them goes the urgent request 
that they be filled out completely and returned promptly. 
This, it would seem, is the least that industry can do 
in return for the values that will accrue from whole- 
hearted cooperation. 

This year’s questionnaires are considerably smaller 
than the ones used in the preceding census, which was 
one of the decennial series. Every ten years the sched- 
ules are expanded to include a great deal of detailed in- 
formation normally omitted from the biennial series. 
However, in addition to the production figures of most 
importance, the present questionnaires include for chem- 
ical industry certain special inquiries in regard to mate- 
rials consumed and machinery and equipment in use. 
The data so obtained form the basis of market studies 
and commercial research that have been so helpful in 
recent years. Thus it is to the self-interest of industry 
to cooperate with the Census Bureau to the end that its 
questions will be answered accurately, completely, and 
with sufficient dispatch to insure the release of informa- 
tion in time to be of maximum usefulness. 


A Rest From 
Fruitful Labors 


HEN Charles H. MacDowell announced late in 

January, the relinquishment of his duties as 
president of the Armour Fertilizer Works, an epoch 
in the history not only of a company but really of an 
entire industry had been marked off—an epoch which 
saw meat packers emancipated from costly wastes; an 
epoch of byproduct utilization expanded to the scale of 
completely new industries. 

In this transformation Mr. MacDowell played an 
almost vital part, cultivating these responsibilities for 
Armour’s for almost 45 years. As a youth with no 
other equipment than an alert intellect, he convinced 
his company in 1894 that fertilizer manufacture was 
desirable, took charge of the development, and thus 
founded the Armour Fertilizer Works. This was only 
the first product of a resourcefulness that later led him 
into the soap, heavy acid, potash and mining industries, 
and into participation in national technical 
activities too multifarious to be enumer- 
ated. But commingled with the regret that 
time has now withdrawn him from active 
participation, his many friends will feel 
a gratitude that a double reward, in the 
form of personal leisure and a nation- 
wide recognition of his contributions to 
industry, has thus come to him. 
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Adapting Packed-Cell Operation 


EDUCTION of the ores from the Potrerillos mine 
of the Andes Copper Mining Co. includes acid 
leaching of the oxide portion, purification of solu- 

tions, and electrolysis. The purification step involves 
some combination of sulphuric acid with lime, with a dis- 
card of calcium sulphate which, with the consumption of 
acid by soluble impurities in the ore, makes current 
addition of fresh sulphuric acid necessary. It was to 
supply this acid that the plant at Potrerillos was con- 
structed. 

When the original plant was designed it was expected 
that the quantity of acid required would be 200 tons of 
60 deg. Bé. a day. In order to provide for repair periods, 
possible increase in acid consumption, and other unfore- 
seen possibilities, it was decided to design the plant for a 
production of 250 tons a day of 60-deg. Bé. acid in two 
units of 125 tons each. As the acid was to be used in 
dilute solution, the concentrations normally produced 
in a niter process plant (50-60 deg.) were suitable. 

The location of the plant is at an elevation of 9,500 ft. 
above sea level with a normal barometer of 531 mm. of 
mercury. In this region earthquakes are frequent and 
sometimes severe, and design and construction were re- 
quired to take that fact into account. 

The available sulphur-bearing material is a flotation 
copper concentrate containing about 33 per cent sulphur. 
The copper content of this material has varied with mill 
practice from about 15 to 27 per cent. The subsequent 
metallurgy makes it desirable to leave from 15 to 20 
per cent sulphur in the calcine. The concentrate is 
75 per cent finer than 200-mesh. Drying furnaces for 
reducing the moisture of the concentrate to less than 
1 per cent were provided for in the metallurgical plant. 

Nitrate of soda is available at a cost much less than 
in the United States, since Potrerillos is within 200 
miles by rail of producing nitrate officianas and no duty 
is included in the cost. 

On the basis of data obtained at Anaconda, Mont. 


(Chem. & Met., 26, 1922, 642), supplemented by discus- 
sion of various points with those in charge of other 
modern acid and metallurgical plants, the following gen- 
eral features of design were decided upon: 


1. The concentrate would be dried to not over 1 per cent 
moisture in air-cooled Wedge type roasting furnaces equipped 
with Cottrell treaters. This was considered the best type of 
equipment known for drying very fine concentrate involving a 
serious dust problem, as well as for roasting. Since experience 
had shown that about 8 per cent of the feed left the roaster in 
the form of very fine dust a Cottrell treater installation was in- 
cluded between the roasters and the Glover towers. As high- 
temperature gas was desirable at the Glover towers, the treater 
was to be designed to withstand temperatures up to 1,200 deg. 
F. and to lose as little heat by radiation as possible. 

2. The acid system decided upon was the Larison packed-cell 
system, which was developed on a 20-ton-per-day scale at Ana- 
conda. This presented the advantage of much lower construc- 
tion cost than other niter process plants, and of requiring much 
smaller ground area, which allowed more convenient placing with 
relation to the other units of the Potrerillos plant. 


3. Storage tanks of a capacity of 3,000 tons 60-deg. acid in 


two equal units were to be provided to carry over necessary 
breaks in production. 


Concentrate Roasting Plant 


The quantity of sulphur required for production of 
250 tons of 60-deg. acid per day is 63.45 tons. If 96 
per cent recovery were obtained the elimination from 
the roasters would be 66 tons. The acid plant at Ana- 
conda contains two seven-hearth Wedge roasters 224 ft. 
in diameter, which eliminate from concentrate 18 tons 
of sulphur per day. From this performance it was 
decided to use four roasters of substantially the same 
dimensions, which in operation now treat between 60 
and 135 tons of concentrate. 

The arms of these furnaces are air-cooled. Since they 
use the standard Wedge arm in which the air passages 
through the shank are necessarily rather constricted, the 
air is supplied at 10-oz. pressure, which has proved 
ample. 


Sulphuric Acid Plant 
of Andes Copper 
Mining Co., Potrer- 


os illos, Chile 
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Byproduct Sulphuric-Acid Plant 
the Chilean 


By E. L. LARISON and J. B. CHRISTIE 
Acid Plant Superintendents, 
Anaconda Copper Mining Co. 
Anaconda, Mont., and Potrerillos, Chile, Respectively 


The dried concentrate is delivered 
on a trestle paralleling. the roaster 
building in covered hopper-bot- 
tomed steel cars. These discharge 
into hopper-bottomed bins beneath, 
one for each roaster and each with 
a capacity of 1,187 cu.ft. These 
bins are equipped with 6-in. screw 
feeders to deliver the concentrate 
to the boots of elevators. The orig- 


inal feeder was a simple chute with " 


sliding gate control, but it was 
unsatisfactory, due to excessive 
dusting. 

The concentrate is elevated to bins located above the 
furnaces by heat-resisting double-chain elevators. Above 
each furnace is a hopper-bottomed feed bin of 250 cu.ft. 
capacity, equipped with a belt feeder with adjustable 
gate on the front of the bin. The belt feeders discharge 
their streams into star feeders opening into the top 
hearths of the furnaces near their centers. The matter 
of dust leakage has been troublesome in handling this 
fine dry concentrate. It has been necessary to weld or 
calk carefully every opening in the bins, elevators, and 
feeders to avoid this leakage, because of the extreme fine- 
ness and dryness of the dust. 

Each furnace is equipped with a two-compartment 
Cottrell treater of bare steel shell construction for use 
during periods when gases are discharged to atmosphere, 
such as during starting up. The dust discharged from 
these treaters is drawn through pipes into the calcine 
hoppers below the furnaces. Current at about 40,000 
volts is supplied to all Cottrells from a special sub- 
station. 


Gas Handling and Treatment 


The gas from each roaster is taken off through a 
cylindrical steel downtake lined with 44 in. of fire- 
brick, later supplemented with about 3 in. of magnesia 
lagging applied outside these flues. The diameter of 
each downtake is 4 ft. inside the brick. 

These downtakes discharge into the top of a balloon- 
section flue parallel to the furnace building. This flue 
is a steel shell lined with 44 in. of firebrick, and its circle 
is 8 ft. in diameter. Insulation was later increased by 
covering its top with several inches of loose volcanic ash 
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from a local deposit. This flue is 
provided with gates on the bottom 
and connects the furnace downtakes 
with the high-temperature Cottrell 
treater. The temperature of the 
gases leaving the furnaces varies 
from 500 to 700 deg. C. Tem- 
peratures higher than 670 deg. pro- 
mote sintering. 

In roasting, dust to the amount 
of 8 per cent of the concentrate fed 
to the furnaces is produced. About 
one-third of this dust drops out 
in the balloon flue and is drawn 
off daily into cars on a track beneath the flue. The 
gases enter the Cottrell treater at temperatures rang- 
ing from 500 to 625 deg. C., carrying about two-thirds 
of the dust which left the roasters. About 96 per cent 
of the total solids entering are precipitated. The drop 
in temperature through the treater is about 70 deg. This 
treater is designed to clear the dust from gases up to 
1,200 deg. F. The volume of gas to be treated is at that 
temperature approximately 1,160 cu.ft. per second. The 
active section of the treater is designed to produce a 
gas velocity of 2.5 ft. per second. The electrodes are 
designed to give 20 ft. of travel, so that the time in the 
electrode zone is 8 seconds. The treater is designed in 
two parallel sections, the cited figures applying when both 
sections are operating. 

Louver dampers are provided at the entrance to each 
section to aid in gas distribution and to permit stopping 
gas flow through either section while plates are being 
rapped. Slide dampers also are provided at both ends 
of each section to permit either one being cut out com- 
pletely for repairs or replacements. 

The body of the treater consist: Uf a steel shell sup- 
ported on a structural steel framework, lined with 44 in. 
of “Silocel” insulating brick and 9 in. of firebrick. The 
interior, in contact with the hot gases, the plate electrodes 
and the wire electrodes are of high-chrome steel. This 
metal retains its physical characteristics to a marked 
degree at high temperatures. 

The receiving electrodes are 12-gage corrugated 
chrome steel plates. The discharge electrodes are No. 
10 chrome steel wires. Plates were originally spaced at 
8-in. centers but were later increased to 12 in., because 
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of a tendency for the wires to sway and limit the voltage. 

The wires are rapped by a mechanical device and the 
plates by a hand-operated swinging hammer. Rapping is 
done hourly. Dust is withdrawn from the hoppers below 
the plates during the day and afternoon shifts. Accre- 
tions of dust which cling firmly to the wires constitute 
the most serious operating difficulty. When heavy rap- 
ping fails to dislodge this material the treaters are shut 
down and the wires are scraped. This is necessary 
about once in eight rMonths. 


Glover Tower Construction 


The gas is conveyed to the Glover towers, of which 
there is one for each acid unit, through steel brick-lined 
rectangular flues. The towers are built on reinforced 
concrete foundation blocks, are of rectangular section, 
and consist of structural steel frames supporting 10-Ib. 
lead shells, interior brick walls and brick packing. The 
tower pans are built of 40-lb. lead, lined with brick. 
Into these the curtains hang, forming acid seals. 

These towers are 16x30 ft. and 50 ft. high outside the 
lead. The height of packing proper is 38 ft. The in- 
terior walls decrease from 24 in. at the bottom to 9 in. 
in the upper portion. The lining and packing of these 
towers is of hard burned shale brick made in the Pacific 
Northwest. 

The gas enters each tower through two flues, 3 ft. 
wide, and leaves the top through three lead flues, 30 in. 
in diameter, which lead to the packed cells. 

In front of each Glover tower are three coolers con- 
sisting each of a lead tank lined with acid-resisting 
masonry supported in wood cribbing and containing 24 
coils of lead pipe. Any coil may be removed for repair 
or replacement without disturbing the other coils. About 
1,800 tons of cooling water is circulated through these 
three coolers every 24 hours. 

Above the tower are mounted four lead tanks sup- 
ported in wood cribbing, two for nitrous vitriol and two 
for mixed acid. Distribution of acid into the towers is 
made through distributor boxes containing gage plates 
and splash heads. 


Severe Operating Conditions 


Manufacture of acid from byproduct gases always 
presents more difficulties than from brimstone gases, 
and in the case of the Potrerillos plant the number of 
difficulties is unusually great. First, the source of SOs 
is not favorable. Due to the necessity of daily spading 
and cleaning of furnaces, the percentage of SOs varies 
widely during day shift, sometimes as much as 3 per cent 
within 15 minutes. 

The concentrate roasted contains between 1 and 2 
per cent As2Qs and a large part of this accompanies the 
gas as vapor into the Glover towers. The gases are ex- 
tremely dusty and there are many variations in gas 
tenor and volume due to coping with this dust. 

The effects of the low normal barometric pressure of 
531 mm. are very marked in reactions involving gases. 
If we apply Wilhelmy’s law of the effect of pressure 
upon velocity of reaction, we find that in this case re- 
action varies directly as the square of the pressure. This 
conclusion is substantiated by comparing the reaction 
rates in similar plants at Anaconda, Mont., 5,300 ft. 
above sea level, and at Potrerillos, 9,500 ft., which 
would be as 7607: 531°. The plant at sea level would 
operate with 49 per cent of the reacting niter needed 
by the more elevated one. And since niter loss is pro- 
portional to the quantity circulated, the loss in a plant 
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at high elevation is necessarily higher than in a plant 
located at sea level. 

Other conditions remaining the same, niter consump- 
tion also will vary inversely as the square of the pres- 
sure. The quantity of nitrogen oxides introduced into 
the Glover towers as nitrous vitriol plus nitric acid is 
equivalent to about 0.9 Ib. NaNOgs per pound of sulphur 
recovered as acid. The recovery of the niter introduced 
into the Glover towers amounts to about 93 per cent. 
The loss of niter in this plant therefore is about 7 per 
cent on the sulphur in acid recovered. 


Packed Cell Installation 


The Larison packed cell process was described in the 
article already cited. The basic difference between this 
process and the ordinary lead-chamber process is that 
packed cells or towers have been substituted for open 
chambers. Over these towers a heavy circulation of 
cold 50 deg. acid is maintained. The vigorous mixing 
and impingement of reacting gases upon wet surfaces 
stimulates reaction in a surprising way. The circulating 
acid removes heat generated by reaction independently 
of radiation. 

There are five packed cells or reaction towers in each 
unit, all of uniform design and dimensions. Each tower 
consists of a concrete foundation, a pan of 15-lb. lead, a 
steel frame supporting a 10-Ib. lead shell, and packing of 
brick. These towers are of rectangular section 12x36 
ft. and 53 ft. high. The height of packing proper is 
41 ft. There are no interior brick walls. The flow of 
gas through these packed cells is alternately down and 
up. The connections between towers are in each case 
three 30-in. lead pipes. 

Each set of five packed cells is provided with a set 
of three coolers in series. Each cooler consists of a lead 
tank supported in a wood cribbing and containing coils 
similar to those used in the Glover coolers. These coils 
are connected in series, the cold water entering a coil in 
the lowest tank and passing thence to coils in the second 
and first tanks successively. About 2,000 tons of water 
per 24 hours is circulated. Acid issuing from these 
towers enters a common launder which carries it to the 
coolers described. 

Two lead tanks are provided, one above Cell 2 to feed 
the Glover and Cells Nos. 1 and 2, and another on Cell 
4 to feed Cells Nos. 3, 4, and 5. The distribution of 
acid is made as in the Glover tower. 

Gases enter the Glover tower at temperatures ranging 
from 400 to 500 deg. C. The SOs content of gas at this 
point ranges from 3.5 to 8 per cent, the low figures 
being accounted for by furnace spading. The average 
is near 7 per cent. Gas leaves the Glover tower at about 
90 deg. C. and at that point contains about 5.5 to 6.0 
per cent SOs. On leaving the last reaction tower the 
gas is at about 37 deg. C. and its SO2 content about 
0.05 per cent. Weak acid enters the reaction towers at 
25-30 deg. and leaves them at 75-80 deg. C. The 
volume circulated is 10 to 12 times the production of 
the plant. 

Gay Lussac Towers 


Three Gay Lussac towers are provided for each unit. 
They are of the same size and construction as the packed 
cells. Gas flow is upward in each. Flue connections 
between towers consist of three 30-in. diameter lead 
pipes. Each tower is provided with a top tank and an 
acid distribution system similar to those used on the 
Glover tower and the packed cells. 

The operation of the Gay Lussacs is unusual in that 
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a circulating load of acid is maintained over them in 
addition to the regular quantity advanced to the Glover 
tower as nitrous vitriol. In this way an ample uniform 
flow of acid is at all times maintained over each Gay 
Lussac tower. The quantity of acid introduced into each 
under this system is about 950 tons per 24 hours, or 
about 2.2 tons per square foot of horizontal tower area. 
The nitrous vitriol issuing from the first Gay Lussac 
tower and advancing to the Glover tower contains 
nitrogen oxides equivalent to 70-80 oz. NaNOs per 
cubic foot. 

These acid units were designed to make 125 tons 60 
deg. acid each, but it has beca found possible to make 
in each of them 150 tons. Operating at this rate the 
gross volume of the reaction towers amounts to 1.5 cu.ft. 
per pound of sulphur in acid recovered per 24 hours. 


Fans, Tanks, Pumps 


Movement of gas through the plants is caused by four 
hard-lead fans in each unit. Two fans are located be- 
tween Cells 1 and 2, and the other two between Cell 5 
and Gay Lussac, one in each. 

Receiving tanks for acid issuing from the towers are 
of uniform size and design. They are 10 ft. square 
by 4 ft. 6 in. high, and are built of 10-Ib. lead supported 
in a cribbing. They are supported at suitable eleva- 
tions upon concrete piers set on a sloping mastit cov- 
ered floor. 

Launders are provided to permit diversion of acid, 
with cross-connections to make it possible to maintain 
constant flow into the Gay Lussac towers irrespective 
of the feed of nitrous vitriol to the Glover tower. The 
advantages of this system are described in Chem. & Met., 
35, 1928, 229. 

The pumps used throughout this plant are lewis ver- 
tical acid pumps with a capacity of about 1,500 tons 
60-deg. acid at the lift required in this plant. The 
feed lines from tanks to pumps are of 3-in. lead pipe. 
A plug seat and a hard lead plug on a long stem is pro- 
vided for each feed line. The discharge lines are 3-in. 
wrought iron pipes and in each near, the pump is a free- 
flow “Acimet” hard-lead valve for controlling volume 
of acid pumped. Two pumps with feed and discharge 
lines are provided for each duty, so that any one pump 
may be out of operation for repairs without disturbing 
flows. The top tanks are provided with an electric signal 
system which shows by means of lights on a board near 
the pumps the level of acid in each top tank. 


Mixed Acid Plant 


With nitrate of soda closely available for this acid 
plant, the satisfactory plan worked out at Anaconda and 
used there for the past ten years was adopted as a 
model. This plant, described in Chem. & Met., 26, 1922, 
642, provides for decomposing nitrate of soda with sul- 
phuric acid in retorts heated by coal fires, condensing the 
nitric acid evolved in a tower over which cold sulphuric 
acid is circulated, thereby making a 
mixed nitric-sulphuric acid. This is 
introduced into the Glover tower 
or the circulation tanks to make up 
the niter loss suffered in the sul- 
phuric-acid process. 

This plan has the advantages 
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over nitric pots placed in the flues of reduced labor, more 
uniform introduction of nitric acid to the process, avoid- 
ance of admission of false air, almost no limit to rate of 
introduction, and greater cleanliness. 

The installation consists of two nitric-acid retorts with 
hemispherical bottoms, in brick settings designed for oil- 
firing. Each retort comfortably decomposes 2,000 Ib. 
of nitrate per 8-hour shift, including charging and tap- 
ping. Molten niter cake is tapped out into a launder 
through which water flows, and is carried away in solu- 
tion. 

The nitric-acid vapor evolved is carried in Corrosiron 
pipes with horizontal bell joints to the condensing tower, 
which is 20 ft. high and 4x4 ft. inside. It is constructed 
of vitrified shale brick and built in a pan of 24-Ib. lead 
whose upper sides are of cast Corrosiron plates. The 
walls are two in number, a 9-in. main wall and a 4-in. 
veneer course separated 2 in. from the main wall but 
bonded to it for support in several places. This construc- 
tion prevents acid leaking through to the outside. The 
tower is packed with rectangular brick. 

Acid is fed into the tower and distributed through a 
hard-lead splash plate. It issues from the pan into a 
brick-lined lead tank containing water-cooling coils and 
is conveyed by a lead launder to any one of the six brick- 
lined lead storage tanks, whence it may be circulated to 
the mixed acid tanks on the Glover towers. A six-inch 
pipe containing an air jet leads from the top of the tower 
to a point a short distance above the roof of the building. 

The product of this plant is a mixed nitric-sulphuric 
acid containing nitric acid and lower oxides equivalent to 
about 16 lb. NaNOg per cubic foot. This mixture is 
not corrosive to either lead or iron. 


Operating Personnel 


The superintendent, general foreman, three shift fore- 
men, and repair foremen are North Americans or Euro- 
peans. All others are Chilean, chiefly recruited from 
labor employed during plant construction. However, 
once trained, they have proved to be good operators and 
labor turnover is not high among trained men. At the 
inception of operations none of them was trained in any 
sort of plant work. 

For full-scale operation a native crew of 13 is re- 
quired on each 8-hour shift. The plants require a re- 
pair crew of six to nine men on day shift, who do all 
ordinary repairs, a day crew of six men for spading 
furnace floors, and a yard gang of five men to do general 
work. The efficiency of the labor used depends to a 
great extent on the thoroughness of supervision, plant 
foremen forming the key of the organization. The roast- 
ing plant is operated by the acid division in order to in- 
sure maximum correlation. 

The two original acid units were constructed in 1927 
and put into operation in 1928. In 1930 a third unit 
was added, so that the present capacity of the entire 
plant is 450 tons per day of 60-deg. acid. These plants 
were built in extremely substantial 
fashion throughout, in order to 
enable them to resist earth tremors. 
Their cost, however, was only 
about 60 per cent of that of well- 
designed chamber plants of equal 
capacity. 
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Palace of Culture 
at the 
Chernorechenskaya 
Chemical Combine 
in the Town of 
Dzerjinsk 


Engineering Observations the 


The Supreme Economic Council of the U.S.S.R. is now in session, under Stalin, 
to formulate a further industrial plan. In the timely observations on the present 
condition of the Union presented below, the speakers are both eminent engineers 
with a wide technologic and executive background. Mr. Carmody, who visited 
Russia in 1931 as representative of the McGraw-Hill Publishing Co., presents 
the views of the interpreter unprejudicially peering into the course of the U.S.S.R. 
In the other case we have the correspondence of an American engineer who was 
invited to the Soviet Union for two years to appraise critically methods and equip- 
ment involved in the pursuance of the Five-Year-Plan. He therefore speaks from 
the inside. The authors have traversed, the length and breadth of the country, 
examining raw-material resources, plants, processes, and methods of production 
in the most diversified industries. 


By JOHN M. CARMODY 


Publishing Director, Factory & Industrial Management 


HY do no two writers or speakers tell the same 
story about Russia? I have been asked this 
question several times since I came back. I think 
I asked the same question before I went. The answer 
is that no two people who go there, particularly if they 
go at different times, see exactly the same things. Con- 
ditions change rapidly. Yesterday’s prairie becomes 
today’s construction job and tomorrow’s industrial plant. 
Feverish activity began three years ago. Only those who 
tried to find the right man to do business at Hog Island 
or some similar place during the Worid War appreciate 
the drive behind U.S.S.R. business today—unless it be 
the same man who cooled his heels in some outer office 
in Washington during that same period. I did this in 
1918. I did it all over again in Moscow in 1931% And 
for the same reason: too rapid expansion. 
There are other reasons for divergent stories about 
the U.S.S.R. The whole philosophy and arrangement 
of life and work is different from that to which we are 
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accustomed. Every activity, political, social, and ‘indus- 
trial, is set up on a new basis. It is an experiment that 
is being tried out, not in a laboratory but on a gigantic 
scale over one-sixth of the earth’s land surface and in- 
volving 160,000,000 human beings. Proponents acclaim 
it a new form of civilization. They insist that the long- 
range industrial program, which is now attracting world- 
wide attention, is only a means to an end and not an end 
in itself. 

Is it any wonder that single human beings from the 
United States and from other similar countries are them- 
selves a bit confused when they find themselves face to 
face with the realities of such an experiment just now in 
its swaddling clothes? The Russians seem intent on 
packing into 20 or 30 years what amounts to a life time 
of development in maturer industrial nations. 

Can they do it? There’s the rub. Does anyone really 
know? Will anything but time give a reliable answer ? 
Perhaps not. In the meantime those who are seriously 
interested, either through fear of how success in the 
U.S.S.R. may affect them or through a desire to partici- 
pate commercially in such progress as may grow out of it, 
must be guided by the best available advice. 
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The business of the country is being operated by large 
trusts. A trust has control over all the activities and all 
the functions within a specific industry. There is one 
trust that controls all railroad transportation, and another 
that controls the chemical industry, and so on. Many 
of these trusts have subdivisions corresponding to some 
of our large companies. Then the activities of all these 
trusts, outside of agriculture, head up in what is called 
the Supreme Economic Council, referred to in Russia 
as V. S. N. H. 

Everybody in Russia is either studying something or 
teaching something. I think that is pretty generally true. 
They certainly go to school a lot. Everybody has a brief- 
case under his arm—every boy and girl and engineer. 
I met a Russian engineer on the train. In his Russian 
and my English he explained to me that he was designing 
a new excavator to be a better excavator than one of 
our 50-ton machines. He showed me the drawing which 
was copied. He was complaining because some of the 
drawings he got, some of the catalogs, didn’t have all the 
details—and they had to tear a machine down and 
measure it. Quite naive. 

Along with the building of plants and houses and 
schools go what they call workers’ clubs or cultural clubs. 
I found them everywhere in Russia; large buildings, the 
so-called new German modernistic architecture, not very 
handsome from the outside but efficient, with a theater 
that will hold from 1,000 to 2,000 people, depending on 
the size of the plant and the size of the town, a great 
many school rooms full of exhibits and charts. If any 
child in Russia doesn’t know exactly how many more 
acres of wheat can be raised on an Ukrainian field than 
on a field in Illinois, it is not the fault of the Russian 
Government. They have every conceivable bit of in- 
formation about every phase of our life, health, agricul- 
ture, dairying, industry, the difference between the 
strength of materials, and everything you can think of, 
on charts in these places. There are thousands of boys 
and girls and men and women in these places at night. 

Rationalizing about Russia is extremely difficult be- 
cause of the bias, for or against, expressed almost con- 
tinuously since 1917 by many writers and speakers. I 
know of no way, however, by which any of us can do an 
intelligent job in, with, or about Russia unless we look 
at that-country objectively. 

It is for that reason that I recommend the succeeding 
article by an American engineer. I had a letter of in- 
troduction to him when I went to Russia, given to me by 


one of his American friends, a man of wide travel and 
broad business experience. Unfortunately, I did not see 
him in Russia. We were both traveling hard and our 
paths did not cross. I learned of his work, however, 
from other American engineers and from Russians. 

Few men in the U.S.S.R. have had a better opportunity 
to study conditions at close range during the past two 
years. He has lived in the cities and in the villages. He 
has been on construction jobs. He has sat in on one 
project after another from the initial plans to their com- 
pletion. He has dealt with engineers, workers, and offi- 
cials. He may be a bit less optimistic about our ability 
to work out of our own depression than we here at home 
are. This is characteristic of all nationalities away from 
home. At least I have found them so during other de- 
pressions when I lived abroad. 

The immediate future of our own trade with Russia 
depends almost entirely on how soon the world recovers 
her economic equilibrium. Lack of recognition does not 
appear to have been much of a handicap to trading during 
recent years. Russia has bought about all she could pay 
for and as much of it from us as we cared to sell on her 
credit terms. Had she had gold or had our govern- 
ment supported credit as did Germany and England, our 
manufacturers undoubtedly could have sold her millions 
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Arc Smelting of Car- 
bide in New Carbide 
Furnaces at Chemical 
Combine in Dzerjinsk 


and millions that finally went to those countries. But 
that is another story, to be judged only by the eventual 
solution of present economic difficulties. 

The fact is she can buy machinery (she buys almost 
no consumer goods abroad) only as she sells raw mate- 
rials such as timber, oil, coal, fur, caviar, wheat, some 
fruits, and a few simple manufactures such as matches 
or candy. The drop in raw material prices began to 
affect her in 1930. She met this by exporting larger 
quantities. The crash that came to Europe in 1931 and 
to the rest of the world, however, did more than reduce 
prices. It shrunk the market to a point where few coun- 
tries could continue to buy much at any price. Inasmuch 
as expansion in Russia at this stage depends on foreign 
machinery, this tends further to slow up the program. 

Even this may not be serious, however, because Russia 
has already turned away from further immediate ex- 
pansion of heavy industry toward consumer goods pro- 
duction. New plants will be required here, too, but they 
will be smaller and not nearly so expensive to build or 
equip. The second Platiletka may afford the breathing 
spell Russia needs without the heartache the rest of the 
world is experiencing during its depression breather. 
Who knows? Perhaps some of these American engi- 
neers in Russia can help us understand. 
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The Inner Viewpoint on a National 


Industrial Experiment 


By an American Engineer in Russia 


the realm of the academic. We should, in other 

parts of the world, be taking it to heart in its actual 
setting, squarely in the realm of practice. I certainly 
feel, here on the ground, that while the U.S.S.R. has not 
yet developed an economy that challenges that of any 
Western land on the basis of realized accomplishment, 
there is substantial prospect of progressive improvement 
in Communist production. There does exist, in other 
words, a more or less established alternative to our form 
of economic organization. Its desirability, not its possi- 
bility, is the point that is to be settled by the world in 
the next generation or so. 

Certain it is that the Five-Year Plan is going strong. 
Already it has aspects that border on the miraculous. 
Those who say here that the tempo is too fast find them- 
selves with habitats not of their own choosing ; those who 
are determined it shall go over are at the Kremlin, wax- 
ing stronger. The people—who shall say what 160,- 
000,000 of them are thinking ? 

A generation of young men and women is beginning 
to function that has come through the Communist 
school, knowing no old Russia of individual wealth and 
poverty. Trained to the Communist ideal, this new 
generation knows only the U.S.S.R. of present-day mass 
conditions, and its efforts to improve these are strictly 
orthodox. To a Communist régime committed to the 
Piatiletka, this new blood is a tremendous asset, a power- 
ful reinforcement with which to carry on. If one stays 
long enough and develops contacts wide enough, there is 
to be detected in that part of the population known as 
“responsible workers” a feeling of peculiar buoyancy. 
The fact that the mass may incline at times to discourage- 
ment and impatience counts but little in the face of this 
momentum of conviction, determination, and belief that 
a new order of business, society and general well-being 
is at hand, though hardships prevail on every side. 
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An outstanding industrial obstacle, so serious that it 
may prove to outlast all others, is an indifference and in- 
ertia on the part of labor, which has the pernicious psy- 
chology of being owner of the plant in which it is a 
worker. With indifferent respect for executive authority, 
this réle of master ill befits the worker. 

Another factor looming large is the currency inflation 
that has come about in the internal financing of the Plan. 
The leaders are concentrating on these two matters as 
national emergencies, and the Kremlin has been success- 
ful in other struggles as basic. The irresponsibility and 
low morale of labor, though a huge load for the leaders to 
carry, is slowly and ponderously improving as propa- 
ganda and education, extend their influence. 

Perhaps the greatest single difficulty that remains in 
Soviet industry today—one that foreign engineers 
unanimously condemn and constantly berate—is the 
absence of centralized authority and responsibility in the 
field. There is plenty of authority and an abundance of 
responsibility, but at each and every industrial unit this 
authority is divided among four or five heads. One-man 
authority is, of course, incompatible with Soviet precept 
and the idea of it seems next to impossible to accept. 

It is easy for the citizen of the U.S.S.R. to believe 
that he sees elsewhere the breaking down at last of an 
impossible capitalistic system. He knows that all think- 
ing men are questioning whether there is excuse for the 
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terrific scope of this world depression. And the two 
great “U.S.” countries are at opposite ends of the eco- 
nomic spectrum. Both possessing enormous and almost 
self-sustaining resources, they present the obverse sides 
of a coin: over-production and unemployment on one 
side, lack of goods and shortage of man power on the 
other. This market for American goods and labor is 
bottomless. Why not blast away the dams and allow 
the trickling current of business full channel ? 

It is largely inertia to think, and say, that it isn’t the 
thing to do, ethically. The way, if there be one, to exert 
influence here and in some measure bring about the rela- 
tion we want is cooperation. Approval is not involved 
in diplomatic recognition, and already we are doing busi- 
ness. A cold, practical analysis of the trade situation 
amounts to this: the Soviet Government is impervious 
to frown or criticism; it is doing business and, so far, 
paying its bills; it will continue to grind on, come what 
may ; it can buy and pay for tonnages of American prod- 
ucts that are staggering. 

The economic menace as to the flooding of foreign 
markets by Russian goods is in the long view somewhat 
overestimated. If it is in the ordered economy of the 
world’s progress that cheap commodities—enormous 
quantities of them—are to come out of Russia, there is 
no stopping them, and we may as well get set. As years 
go by, the world has got to have, and will have to take, in 
its ultimate article of commerce, 
cheaper materials, and these materials 
will come inevitably from the world’s 
richest, most favored regions. There’s 
as much chance of an international 
control of commodities, in the long 
run, as there would be of an inter- 
national control on the law of gravity. 

In further comparison, it appears 
to one looking out frotn the midst of 
this Soviet effort at economic read- 
justment, that the Machine Age else- 
where in the world fairly screams for 
the injection of broad-visioned con- 
trol. The human, social factor of 
progress must be carried along more 
or less in tempo with the material— 
and this we have not been doing. 
Business generally, for the past ten 
years, has been buried under its prob- 
lem of production. The resultant dis- 
locations in the labor corner of the 
picture have been largely left to the 
elements. The course of the depres- 
sion itself has brought out the fact 
that the industrial social system of the 
past several decades had gotten un- 
believably weak—the depression has 
drawn aside the veil that had been 
covering this social defect from the 
greater part of the world for so many 
years. 

In the U.S.S.R., a social, industrial 
machine has been put together and 
into motion, that is sweeping on in a 
manner bewildering to even its cre- 
ators. The point the Western indus- 
trialist must ponder is the fact that 
such a system is grinding on, its roots 
and foundations in an extraordinarily 
favorable soil. 
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Transportation Features 
C.G.M.A. Meeting 


EDITORIAL STAFF REPORT 


Gas Manufacturers’ Association was held in New 

York City the week of Jan. 25. At the technical 
sessions several interesting papers were presented deal- 
ing with applications of compressed gases and the devel- 
opment of suitable containers for transportation. 

In his paper concerning the use of carbon dioxide as 
a refrigerant in railroad cars, C. W. King, of the Dry 
Ice Corp., discussed results of investigations being made 
upon the effect of this gas on perishable products. He 
stated that indications are that within certain ranges 
the gas enhances their keeping qualities. In addition, 
certain concentrations make possible the carrying of 
many products at higher temperatures. Research shows 
that for every product studied there are certain concen- 
trations when beneficial results are noticed. 

In a few places the cost of Dry-Ice refrigeration 
directly competes with that of water ice, but in the 
majority of instances it is greater. It may be assumed 
that its cost will be more in keeping with the standard 
set by water ice as soon as volume is justified. To 
set volume as a cause for price reduction instead of 
market expectancy is both economic and sound. There- 
fore, by increasing the volume in fields foreign to 
refrigerator cars and 
introducing cars in fields 
where its merits warrant 
an increased cost, there 
is no reason not to 
expect that an orderly 
increase in tonnage will 
eventually make the cost 
economical to all users. 

Recent developments 
in tank cars were de- 
scribed and discussed by 
L. A. Belding, of the 
General American Tank 
Car Corp. Heater coils 
have been applied to the 
outside of insulated 
forge-welded tanks and 
are used for carrying 
60,000 lb. of sulphur 
dioxide. It is thus pos- 
sible to heat and dry 
the interior of the tank 
before the dry material is poured into it, and conse- 
quently the delivery in bulk is insured just as clean 
and dry as that formerly delivered in smaller packages. 
This same type of car has come into use for the trans- 
portation of tetra-ethyl lead fluid used in making anti- 
knock gasoline. 

Aluminum tank cars are successfully transporting 
glacial acetic acid, acetic anhydride, glycerine, formalde- 
hyde, and concentrated hydrogen peroxide to a variety 
of industries. Iron rust that is picked up from steel 
tank cars seriously interferes with the use of formalde- 
hyde in the manufacture of plastics, photographic film, 
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Left: J. A. Kienle, Mathieson Alkali Works, 

Elected President of the Compressed Gas Manufac- 

turers’ Association; Right: F. R. Fetherston, Re- 
elected Secretary and Treasurer 
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inks, and artificial leathers. This is now avoided by 
shipping formaldehyde in insulated aluminum tank cars 
which preserve the clear water-white condition. Until 
recently even large tonnage shipments of glycerine had 
to be made in glass bottles. Now i#t is delivered in 
aluminum cars to manufacturers of cold creams, cos- 
metics, and medicinal compounds, maintaining the same 
purity as when delivered in glass bottles. 

Another important type of tank car, glass-lined refrig- 
erated and built primarily for the transportation of milk, 
is pointing the way to new uses and economies. The 
nickel-lined tank car is destined to save $400,000 for 
one rayon manufacturer who consumes 50,000 tons of 
caustic soda a year, because the cars will deliver liquid 
caustic soda without iron contamination. Cars con- 
structed by spraying their interior surface with metals 
such as tin, aluminum, zinc or copper are entirely suit- 
able for lading such as corn syrups, sugar syrups, and 
the weaker organic acids. 

In just the way that it is possible to pump various 
liquids into and out of tank cars, so we are beginning to 
pump granular materials such as wheat flour, portland 
cement, lime, and feldspar to and from special tank 
cars. The labor saved by this pumping of granular 
materials to and from tank cars with conveying equip- 
ment built therein, over packaging such materials, and by 
placing them in box cars, is enormous. 

The economic distribution of liquid chlorine was the 
subject of a paper presented by W. L. Savell, of the 
Mathieson Alkali Works. The author stated that the 
major difficulties in obtaining satisfactory distribution of 
liquid chlorine as an industrial or sanitary chemical were 
those of packaging and transportation. 

Beginning with the shipment of a single cylinder in 
April, 1909, followed by 
a tank car later in the 
same year, the industry 
has grown to a point 
where it requires 700 
single - unit cars, hun- 
dreds of multi-unit cars, 
and hundreds of thou- 
sands of cylinders. The 
pulp, paper, chemical and 
textile industries, and 
sanitation account for 
more than 75 per cent of 
the total chlorine con- 
sumption. The remainder 
is distributed in various 
proportions to a wide 
range of industries, in- 
cluding food production, 
metallurgy, lumber, and 
drugs. 

In a thorough treatise 
on the development of 
containers for the transportation of gases under pres- 
sure, C. E. MacQuigg, of the Union Carbide & Carbon 
Co., and J. J. Crowe, of the Air Reduction Co., stated 
that the properties of an ideal cylinder would be maxi- 
mum strength combined with minimum weight, with 
perfect resistance to corrosion and freedom from faults 
in the cylinder. An additional desirable property would 
be to have containers so shaped that they could be packed 
in cars or on trucks without waste space between them. 
This, however, would mean a container of a square sec- 
tion, which would be out of the question on account 
of the bending set-up in the walls. 
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Towers and Packings for 


By ANDREW M. FAIRLIE 


Consulting Chemical Engineer 
Atlanta, Ga. 


classes : namely, packingless (void or vide) towers 

equipped with some sort of spraying or atomizing 
device ; bubbling towers or columns; and packed towers. 
These three classes are used for a variety of different 
purposes such as the absorption, cooling, drying, 
cleansing or humidifying of gases; the evaporation (con- 
centration), cooling or heating of liquids; or for reaction 
purposes. The nature of the operation involved must 
be considered in reaching a decision as to the kind of 
tower to be adopted. 

Packed towers may be of almost any size, ranging 
from the small glass laboratory drying towers, 2 in. in 
diameter and 10 in. high, to industrial towers of great 
height and volume. The latter may be considered as 
ranging in size from 2 ft. in diameter and 10 ft. in 
height to 30 ft. in diameter and 70 or 80 ft. in height. 
The smaller sizes—say, from 24 to 60 in. in diameter— 
usually are constructed of standardized cylindrical tower 
sections made of chemical stoneware. Such towers 
usually are packed with packing units of small size, in 
consequence of which the resistance to gas flow per 
square foot of cross-sectional area usually is high, par- 
ticularly in small towers. 

Chemical towers of large size usually are built of brick 
er of masonry blocks, laid up in acidproof cement. 
Sometimes, as in the case of Glover and Gay-Lussac 
towers in the sulphuric acid industry, the brick walls 
are sheathed on the outside with sheet lead, while some 
Gay-Lussac towers have been built of sheet lead with the 
brick lining walls omitted. On the other hand, within 
the past 15 years, many “all-masonry” Gay-Lussac and 
Glover towers have been erected without any lead sheath- 
ing. Absorption towers in contact-process sulphuric acid 
plants are made of cylindrical steel shells lined inside 
with acidproof masonry. 

Modern nitric acid plants of large capacity, operating 
on nitrous gases produced by the combustion of 
ammonia, employ for the absorption of the nitrogen 
oxides large towers having a shell made of chromium- 
steel alloy. Towers of steel and other metals and alloys 
likewise are used extensively in other industries, par- 
ticularly in petroleum refining. 

Tower size and shape may vary according to the 
nature of the gases and liquids to be handled, according 
to the purpose involved, and the ideas of the designer. 
Square towers are sometimes objected to on the grounds 
that the corners cannot be adequately irrigated and that 
the square shape is less stable than the circular. On the 
other hand, the square tower offers the advantage that 
it can be built of brick of standard shape and size, 
whereas radial bricks must be used for the circular 
tower. Furthermore, the square tower utilizes more 


(Uses ar towers may be divided into three 
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Chemical Plants 


efficiently the ground space that it occupies. Chemical 
towers are usually either square or circular in cross- 
section, but are occasionally octagonal or rectangular. 

It has been suggested that a large absorption tower 
should not exceed 10 or 12 ft. in diameter, and that the 
height should be five or six times the width. The ratio 
of diameter to height of a small stoneware tower (3 ft. 
in diameter or less) may be as great as 1:4, although 
a ratio of 1:5 or 1:6 is considered better. In the case 
of very large industrial plants or even of some mod- 
erately large ones, it would be inexpedient to limit the 
diameter of the towers to 12 ft., both on account of 
the resistance to gas flow which would result where a 
large volume of gas has to be handled and on account 
of the expense of constructing a great many towers. In 
the United States, many towers, 20, 25 or even 30 ft. 
wide, can be found at large chemical plants, and the 
height of these usually is not more than 60 or 70 ft. 
Where a wide tower must be used, the deficiency in 
height can be overcome by the use of two or more towers 
in series. It should be observed, however, that in all 
cases the tower space desired should be obtained with 
as few units as is practicable, for the reason that in 
each unit the unpacked spaces beneath and above the 
packing are not effective spaces but nevertheless con- 
stitute an important part of the cost of each tower. 

The fact that the bottom and top portions of the 
packing itself, in wide towers, are only partially effec- 
tive must also be considered. The inlet and outlet gas 
connections, the liquid feeding devices, and the unpacked 
spaces at the top and bottom of each tower may cost as 
much as 40 per cent of the total cost of a tower. It is 
apparent, therefore, that these necessary but non-effec- 
tive parts of the tower should be avoided, in so far as 
practicable, by encompassing the total packed space 
desired in a few large units rather than in many small 


Fig. 1—Typical Manufactured Tower Packings; (a) Par- 
tition Rings; (6) Partitioned Tile and Tube Packing; 
(c) Hollow Balls; (d) Obsidianite Packer 
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ones, aiming at a reasonable balance between erection 
cost and operating expense. 

For the construction of all-masonry towers, various 
kinds of chemical cements are on the market. The bond- 
ing agent generally is silicate of soda. According to 
Snell and Farkas (Ind. Eng. Chem., 23 (1931), 525), 
three grades of acid-resistant silicate cement are recog- 
nized: namely, ordinary mixtures of aggregate and 
silicate of soda solution, requiring from seven to ten 
days for a satisfactory set ; mixtures containing a neutral 
or an alkaline component, capable of setting in from 
four to five days; and mixtures containing an acid 
ingredient which will set completely in 24 hours. Slow- 
setting cements are workable for an hour or two after 
being mixed (or after being opened, in the case of ready- 
mixed cement), or until they begin to dry. Rapid-setting 
cements, such as “Vitric 10,” made by the U. S. Stone- 
ware Co., take a partial set in from 10 to 15 minutes, 
after which they are not workable. Some of the 
slow-setting cements, such as “Acipruf” cement, made 
by the Chemical Construction Co., require the addition 
of silicate of soda before use. Others, such as the 
ready-mixed plastic cement made by the Quigley Co., 
require no additions. A formula that has been recom- 
mended for chemical masonry construction is: finely 
ground silex, 90 per cent; barium sulphate (200 mesh 
or finer), 10 per cent by weight. Silicate of soda is 
added to the well-mixed powders, as required for use. 

The preparation and use of silicate of soda mortars 
of this character require experience. Because they tend 
to harden on exposure to the air, only such a quantity 
should be prepared as can be used within about two 
hours. The mortar should be of the consistency of 
pancake batter, very thoroughly mixed, thick enough to 
be spread with a trowel but not thick enough to roll up 
or crumble. In laying brick, the mortar should be spread 
on the work already laid, and on this the brick to be laid 
is pushed with hard downward pressure and finally is 
tapped into position. This produces the thin joint (7, 
in. thick) essential for this class of work. Bricks may 
be “buttered’’ with mortar previous to laying, but the 
practice of dipping bricks into the mortar must be con- 
demned. Dipping invites the preparation of thin mortar, 
containing too much silicate of soda. Any attempt to 
use rush methods in acidproof masonry construction is 
likely to result in imperfect, leaky joints and a generally 
unsatisfactory job. Prior to construction, brick should 
be kept in a dry place and the work should be sheltered 
from rain and freezing during construction. Masonry 
must be air-dried several days, after which the joints 
should be painted or sprayed with 60-deg. Bé. sulphuric 
acid. Depending on the type of cement used, the work 
must stand up to 7-10 days before being put in service. 

The brick used in the construction of a large acid 
‘ower should be as definitely chemical stoneware as the 
cylindrical sections used in erecting small towers. 
Chamberlain makes a strong plea (Chem. & Met., 38 
(1931), 142-4) for close cooperation between the user 
and the manufacturer of chemical stoneware. He points 
out that there are as many as 15 different clay bodies of 
varying properties available for chemical stoneware and 
hat the ware should be designed especially for the spec- 
‘ic service. The use for tower construction of even the 

irdest burned of ordinary building brick is likely to 
ad to regrets. Not only are the materials of such brick 
| oorly resistant to corrosive chemicals but they also are 
‘ely to be unsuited mechanically. Kingsbury (J/nd. 
ing. Chem., 19 (1927), 693) has shown that, in the 


beuary, 1932 — Chemical & Metallurgical Engineering 


= 
Fig. 2—Spiral Rings Packed, Showing Center Void 


manufacture of chemical stoneware, a range of ceramic 
products extending from ware having the coarse texture 
and porosity of firebrick to the density and impermeabil- 
ity of porcelain may be obtained. Whereas the more 
porous bodies have greater resistance to sudden changes 
in temperature, the denser structures are more resistant 
to penetration by acids. Kingsbury has quoted as prac- 
tical for chemical stoneware the following ranges: tensile 
strength, 1,000 to 2,500 Ib. per square inch; compressive 
strength, 25,000 to 80,000 Ib. per square inch; modulus 
of elasticity, 6,000,000 to 10,000,000 Ib. per square inch ; 
thermal conductivity, 0.6 to 0.9; specific heat, 0.185 to 
0.190; specific gravity, 2.06 to 2.36; and coefficient of 
expansion, 0.0000023 to 0.0000027. 

The tower designer should scrutinize the chemical 
stoneware shapes he intends to use, both for chemical 
composition and for physical structure and mechanical 
strength. Ware designed for contact with acid should 
have a high silica content, low iron oxide and alumina, 
very low alkaline earths, and not more than a trace of 
alkalis. It should be thoroughly vitrified, non-absorbent, 
and as impermeable to acids as possible. It should have 
high compressive strength, low coefficient of expansion, 
and should be free from defects of all kinds. 

Bricks for tower construction are produced in a num- 
ber of standard forms, but there appears to be in the 
United States no product equivalent to Obsidianite, 
manufactured by Charles Davison & Co., Ltd., Buckley, 
England. This material is supplied not only in the form 
of bricks, tiles and packing units but also in blocks of 
various shapes and sizes, up to 300 lb. in weight, which 
can be fitted together for the construction of the 
entablature of chemical towers (i.e., the lower part of 
the tower, including linings, gas inlet ports and arches, 
up to the top of the grid). Such shapes are fitted to- 
gether without cement or mortar prior to shipment by 
the manufacturer and are mason-dressed if necessary. 
Each block is then numbered so that it can readily be 
assembled on the job, following a correspondingly num- 
bered erection plan. Table I lists the chemical com- 
position and some of the physical characteristics of 
Obsidianite in comparison with average American chem- 
ical stoneware, an American “acid brick,” and another 
English chemical brick known as Metalline. 

Chemical brick, tile, tower packers, and the like should 
not be accepted merely on the strength of chemical 
analysis but should be subjected to severe practical tests 
as well. Such tests may include submersion of speci- 
mens in hot Glover-tower discharge acid for a definite 
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Fig. 3—Helical Packers; (a2) Single-Spiral Hexahelix 
Blocks; (6) Double-Spiral Hexahelix Blocks; (c) Double 
Spiral Cyclohelix Blocks 


length of time; and treatment of sized fragments with 
60-deg. Bé. sulphuric acid, kept at boiling temperature 
with the help of a reflux condenser in the flask contain- 
ing the sample. Tests should be continuous for 48 
hours. The relative value of various wares may then 
be determined by comparison of the percentages dis- 
solved or of the screen analyses of the materials before 
and after treatment. The preparation of standardized 
tests and specifications for chemical brick, tile, and so 
on is a subject meriting the attention of the American 
Institute of Chemical Engineers and the American 
Society for Testing Materials. 

A comprehensive survey of a great many varieties of 
tower packing has been published by Charles H. Butcher 
(“Acidproof Packing for Absorption Towers,” The 
Industrial Chemist and Chemical Manufacturer (Brit.). 
November, 1928, 446), giving data regarding the relative 
value of individual shapes so far as surface area and 
free volume are concerned. A comparison of tower 
packings on these two bases alone is, of course, inade- 
quate, as Butcher himself recognizes. 

In reaching a decision as to the kind of packing to 
place in a tower, at least 11 characteristics of the avail- 
able packings should be considered : 

1. Effective (1.e., wetted) surface area per cubic foot 
of packed tower space. 

2. Free volume (space unoccupied by the substance 
of the packing material) per cubic foot of packed space. 

3. Free area (area unoccupied by the substance of 
the packing material) per square foot of cross-sectional 
tower area. This is the area available for the passage 
of gas at the junction of adjacent tiers of packing. 

4. Resistance to gas flow (expressed as the pressure 
required to produce a given gas velocity through the 
packing ). 

5. Tendency to accumulate particles of solids brought 
into the tower by the gases or liquids. 

6. Weight of the packing per cubic foot. 

7. Duration of contact between gas and liquid. 

8. Stability of position, as packed (degree of side- 
thrust against tower walls). 

9. Durability in the presence of the fluids handled. 

10. Tendency toward segregation of flowing gas in 
open spaces and of liquids on surface areas, thus hinder- 
ing direct contact of gases and liquids. 

11. Cost per square foot of effective surface area and 
per cubic foot of packed tower space as stacked. 

For many years manufactured forms of packing have 
been replacing lumps of quartz and coke, which were 
the early packing materials, and to some extent brick 
and tile checkerwork as well. To mention only a few 
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of the manufactured forms, we have in the United 
States, Raschig rings (small hollow cylinders, usually 
about 1 in. long by 1 in. in outside diameter) ; straight 
and curved partition rings (Fig. la); hollow square 
partitioned tile and tubes (Fig. 1b) ; hollow balls (Fig. 
lc); “spiral rings” (Fig. 2); and various forms of 
helical-vane blocks such as those illustrated in Fig. 3. 
In Europe, well-known shapes include the Nielson 
“propeller,” of which there are two varieties; the 
Obsidianite packer (Fig. 1d). and the Mackenzie-Gibson 
tile. These various shapes have been designed mainly 
to afford greater surface area and greater interstitial 
space than is possible with large solid bodies like bricks 
or lumps of coke or quartz. 

No form of packing can take first place from the 
standpoint of all of the 11 criteria listed above. The 
tower designer should weigh the advantages clearly 
demonstrable for the various shapes available, and make 
his choice on the basis of a preponderance of advantages 
offered by any one packing for the purpose in hand. 

A number of characteristics of several different kinds 
and sizes of manufactured packings, as compared with 
similar data for lumps of quartz and coke, have been 
published by Zeisberg (Trans Am. Inst. Chem. Eng., 12, 
Part 2 (1919), 231), who reported an experimental study 
on the resistance to gas flow, the effective surface area, 
and the free volume of packing. He presented a method 
of determining and expressing numerically the relative 
advantages offered by the manufactured forms tested in 
these three particulars. Of his several conclusions those 
more interesting here are: (1) resistance to gas flow in- 
creases rapidly with decrease in the size of the packing 
unit; and (2) for any given size of packing, the manu- 
factured shapes afford much more surface and greater 
free (unoccupied) volume, and present much less resist- 
ance to gas flow than lumps of material like quartz 
or coke. 

He showed, for instance, that l-in. Raschig rings, 
dumped in, offer a resistance about 54 times as great as 


Table I—Chemical Analyses and Physical Characteristics of 
Acid-Resisting Ceramic Materials 


Average 
American An 
Obsidian- Chemical American 
ite,! Stoneware,? ‘Acid Brick,’’? Metalline 
Per Cent Per Cent Per Cent Per Cent 
TOTES 15.2 2.27 32.7 25.95 
Ferric oxide.. 3.5 0.58 2.8 6.49 
Alkaline earths............ 1.5 0.58 0.7 1.23 
Trace 3.44 1.8 2.57 
Water and organic matter.. 0.7 0.06 Nil 0.9 


1Published by the 
Kingsburg, loc. cit. 

mmunication from the manufacturers. 
*Chem. Trade J. (Brit.), 10, 46. 


Table IlI—Data on Miscellaneous Packings* 


Weight Free Exposed 
Units Per — Surface 


Size, Per Cu. Sq.Ft. Per 
Inches CuFt. Pounds Cent Cu.Ft. 
Coke, dumped........... 6 as 26 57 5.5 
Coke, dumped........... 3 wate 12.0 
Quartz, dumped...... 6 ees 87 48 6.3 
dumped.......... 92 43 13.7 
rick, 9-in. centers?...... 9x4}x2 5 48 72 3.7 
Brick, 4}-in. centers®..... 9x4}$x2 9 81 45 6.7 
Obsidianite packers*..... . 9x 4}x3 14 64 59 18.0 
Nielson radial propellers*.. 6x6 13 40 78 16.0 
Nielson hollow propellers’. 6x6 12 34 80 17.5 
Nielson hollow propellers*. 4x4 40 29 80 25.0 
Spiral rings? eacewadess.. 8 53 58 15.0 
Spiral rings®............. 3x3 64 53 64 29.0 
ollow cylinders*......... 4x3 38 52 64 20.0 
Hollow cylinders*......... 34x34 61 28 80 26.0 
Hollow balls............. 23 140 52 33 19.0 
‘Butcher, “‘Acidproof Packings for Absorption Towers,” loc. cit. 
tLaid on edge. 
3Stacked. 
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that of 3-in. spiral rings dumped. He showed also that 
the resistance of 3-in. quartz lumps is more than twice 
as great as that of 3-in. spiral rings or partition rings. 

Jorgenson (Chem. & Met., April 27, 1921) presented 
an empirical formula for calculating the effectiveness of 
tower packing. This, however, is based on only two 
of our 11 criteria. This expression may be given as 

E = 0.3706 sv 
where E is the relative efficiency of the packing, s is 
the effective packing area per cubic foot of packed space, 
and v is the free volume per cubic foot of packed space. 
The constant was so chosen as to make the result a 
comparison with 9-in. brick checkerwork on 9-in. cen- 
ters. Obviously, no such simple method of calculation 
can approach in value the testing method of Zeisberg. 

Jorgenson points out that the presence of unequal gas 
passages in a packed tower will result in channeling or 
segregation, the gases following the larger passages and 
the liquid, the smaller passages. It is to channeling of 
this sort, which prevents the desired contact between 
flowing gas and liquid, that Jorgenson attributes the 
inefficiency of coke and quartz packings. Unfortunately, 
certain manufactured packings also appear to favor 
segregation, although less seriously, perhaps, than quartz 
and coke. Hollow balls, for example, or cylindrical 
units with a spiral vane against the inside of the wall 
and with a void center, seem to favor segregation. 
Cylinders, when stacked in a tower, leave voids between 
units and, as illustrated in Fig. 2, favor flow of gas in 
places where the spiral vane is not, at the same time 
favoring flow of liquid, for the most part, on the spiral 
vane, where the bulk of the flowing gas is not. 

An article which appeared on page 105 of the Febru- 
ary, 1929, issue of Chem. & Met. described a hexagonal 
packing block designed by the writer to avoid segrega- 
tion of flowing gas and liquid in a packed tower. As 
first put on the market, this block contained a helical 
vane of width equal to the full length of the radius. 
This unit was first manufactured by Maurice A. Knight 
under the trade name of Hexahelix. It is shown in Fig. 
3a. It was recognized that a double vane extending 
entirely across the block would have advantages, but 
mechanical difficulties in constructing a suitable extrud- 
ing machine prevented the production of such a block 


Table I1I—Data on Hexahelix Blocks’ 


(Stacked in vertical alignment, non-staggered) 
Exposed 
Weight Free Surface, Free Material 
Per V 


Units olume, Sq.Ft. Space, Volume 


Size, Per Cu.Ft. Per Per Per Cent Per Unit, 

Inches Cu.Ft. Pounds Cent CuFt. Area Cu.In. 

“ 6 x6 9 70 53 22 60 90. 28 
34x3 63 84 44 44 50 15.39 

Double spiral { 4 x4 31 79 47 35 52 29.48 
6 x6 9 69 54 23 57 89.00 


1Data from U. 8. Stoneware Co. 


Table IV—Curved Partition Rings and Cyclohelix Blocks* 


Exposed 
Weight Free Surface Free Material 
Units Per Volume, _ Space, Volume 
Size, Per CuFt., Per 
Inches Cu.Ft. Pounds Cent CuFt. Area Cu.In. 


Typeofstacking? .... @ @ @ Di 
3x3 74 64 79 69 47 54 41 35 47 54° 12.47 
| 4x3 41 36 81 71 46 52 31 27 46 53 22.82 
Partition rings... {4x4 31 27 81 71 45 52 30 26 46 53 30.42 
6x4 14 12 73 62 51 58 22 19 51 58 60.21 
Be 
nal * x . 
Crdohelix blocks! 4'x4 31 27 64 56 57 63 34 30 65 70 24.02 
Sins 63 54 65 56 63 44 37 63 11.97 
Cyelohelix blocks | 
ocks 1 4°x4 31 27 61 53 59 64 35 31 62 67 22.83 
Doublespiral) |6 x6 9 “8 54 48 64 68 23 21 68 71 69:76 


1Data from U. S. Stoneware Co. 
*Types a and } as shown in Fig. 4. 
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Fig. 4—Stacking Methods for Staggering 

Cylindrical Packings; (a) Each unit rests 

on three below; (6) Each unit rests on 
four below 


until more recently. The double-spiraled Hexahelix 
block shown in Fig. 3b is now obtainable from the U. S. 
Stoneware Co., which also produces two modified blocks 
having cylindrical instead of hexagonal perimeters but 
using the full-radius and double iull-radius spiral. It 
is the writer’s belief that the six-sided Hexahelix block 
is preferable to the cylindrical form for most purposes ; 
but the latter shape is preferred for special uses by some 
users of tower packing. The cylindrical blocks are 
known as the Cyclohelix and appear in the double spiral 
form in Fig. 3c. 

The Hexahelix block is so constructed that six units 
can be fitted exactly around any individual unit, leaving 
no voids between units. The design of vane is such 
that there are no straight-flow passages whatsoever in 
the packed space. This positively prevents segregation 
of the flowing liquid and,the gas, promoting direct 
contact. Furthermore, the design of vane in all forms 
of Hexahelix and Cyclohelix blocks is such that both 
upper and lower surfaces are wetted. This doubles the 
effective vane surface as compared with blocks having 
a spiral vane capable of being wetted on only one side. 
The blocks have been designed for durability under 
heavy duty such as for packing in Glover and Gay- 
Lussac towers and the like, and a thickness of ;', in. 
has been adopted as the minimum for walls and vanes. 

Manufactured forms of packing may be placed in a 
tower in a variety of different ways. Raschig rings usu- 
ally, and partition rings and spiral rings occasionally, are 
dumped in at random. Usually packing units are arranged 
in the tower in some regular manner, as in horizontal 
courses or tiers. It is common practice to stack cylin- 
drical rings in staggered formation, as is indicated in 
Fig. 4. It will be noted that there are two methods; 
a, in which each unit in a higher tier rests on parts of 
three units; and b, on parts of four units. Both types 
of Nielson propeller, the Obsidianite packer, hollow balls, 
and a number of other manufactured forms are espe- 
cially designed to be stacked in staggered formation. 

Hexahelix blocks, on the contrary, are designed to 
be stacked accurately around one another in horizontal 
tiers and on top of one another in columns, vertically 
aligned. Stacked in this way, stability of the packing 
and the absence of side-thrust against the side walls of 
the tower are obtained. The longer lengths are recom- 
mended as requiring less labor for installation and as 
being more effective when installed. 

For ready comparison of some of the principal phys- 
ical characteristics of manufactured packing materials, 
Tables II to IV are presented, giving data on a wide 
variety of shapes. 

With the tower built and the packing in place, it 
remains only to install the tower top and the liquid feed- 
ing and distributing devices and to connect the various 
liquid pipes and gas flues. With the successful develop- 
ment of centrifugal pumps for corrosive liquids (now 
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considered a necessary tower accessory) top feed tanks 
are frequently omitted. Improved liquid distributors 
such as splash plates and spray nozzles have largely 
replaced the cumbersome and spider-like liquid distrib- 
uting systems formerly used for large towers. 

In conclusion, the needs of packed-tower users may 
be summarized briefly. Better chemical - stoneware 
application can come only from closer cooperation 
between the user and the stoneware manufacturer. For 
tower construction stoneware of unquestioned durability 
should become available in massive shapes. To this end, 
standard specifications and methods of testing chemical 
stoneware are highly desirable. Similarly, acidproof 
cements should be studied and specifications and methods 
of testing adopted. Finally, it is desirable that exten- 
sive experimental tests be made to determine the relative 
merits of all important packing shapes and sizes. 


Volume and Temperature 
Of Gas Mixtures 


By EVALD ANDERSON 
Western Precipitation Co., 
Los Angeles, Calif. 


HEMICAL and plant engineers often have occa- 
On to calculate the volume of mixtures of two 

or more volumes of gases at different tempera- 
tures. For example, nearly all the stack gases are such 
mixtures of hot furnace gases with cold air. The most 
common method in such cases usually is to calculate the 
weight of the two gases and then the temperature of the 
mixture, after which the volume of this mixture is read- 
ily determined. 

Having followed this procedure a number of times, 
the writer came to the conclusion that the final gas vol- 
ume was merely the exact sum of the volumes of the 
original gases. Thus with )’; the volume of a gas at the 
temperature 7,, and l’, that of another gas at tempera- 
ture 7», the final volume, V3, resulting from mixing the 
two gases was always ’,-+-V2, so long as the pressure, P, 
remained unchanged and the specific heat was the same 
for the two gases over the temperature range encountered. 

Although trial calculations thus indicated that this re- 
lation was true and such a relationship also seemed 
logical from considerations of the gas laws, it proved 
difficult to demonstrate this rigorously until Arthur P. 
Knight, head of the patent department of the Western 
Precipitation Co., suggested the following simple proof. 

Let ’;,P,T;, and N, be the volume, pressure, absolute 
temperature and mass of gas (1), and V2,P,T2 and Ne 
the same quantities for gas (2), while V3,P,T3 and Ng 
are the volume, pressure, temperature and mass of the 
combined gases. Further, let S be the specific heat of 
both the original gases and final mixture, this specific 
heat being taken as constant. This assumption, naturally, 
is not strictly correct, but it is sufficiently accurate for 
most cases. 

Then it follows from the gas laws that the following 
relations hold: 


PV N,RT, (1) 
PV N2RT, (2) 
PV y= N;RT; (3) 


Since the heat given up by the hot gas (1) in cooling 


to the final temperature, T3, is the same as that absorbed 
by the cool gas (2) in warming up to 7s, it follows that: 


NS (T,:—Ts) = N2S (Ts—T2) (4) 
or N, (T:—Ts3) = (T;—T:2) (5) 
and by transposition 

NiT,+ NoT2 =T3 (Nit N2) (6) 


By adding both sides of equations (1) and (2), bear- 
ing in mind that the pressure P is the same in all cases, 
we obtain 


P (NiTi+ N2T2) (7) 


Comparing equations (7) and (6) it is evident we can 
rewrite equation (7) as follows: 


P (VitV2)=R (Nit Ts (8) 

and since 
Nit 

we can also write 

P (VitV¥2)= N3RT3 (9) 
It then follows from (9) and (3) that 

P (10) 
or V3=V +2 Q.E.D. (11) 


It is thus seen that if we wish to know the volume re- 
sulting from mixing two volumes of gas at, say, atmos- 
pheric pressure and different temperatures, we have 
merely to add together the original volumes. Thus if 
we have, let us say, 1,000 c.f.m. of furnace gases at our 
temperature 7; and to these we add 500 c.f.m. of outside 
air, the resulting volume will be 1,500 c.f.m., so long as 
the specific heat of the furnace gas, air and mixture can 
be assumed the same. The belief sometimes held, that 
one can reduce the volume of hot gases by an admixture 
of cold air or gas, is thus entirely unfounded. 

It is often required also to know the temperature, Ts, 
of the final mixture. Ordinarily this is calculated from 
equation (6), since here 


(12) 


T3;= 
Nit 


Here obviously N may either be the weight of the gases 
or their volumes at standard or equal temperatures. The 
volumes at standard temperature, (V1), and (V2)o, are 
obtained from the simple relations : 


T. 
(13) 


and (V2).=V2 


(14) 


where 7, is 273 or 491 for T, and T2 expressed in abso- 
lute Centigrade or Fahrenheit degrees respectively. 
Combining equations (12), (13) and (14), we obtain 


(VPitV2) TiT2 


Expressing temperatures in degrees Absolute, we thus 
have the following simple expressions for the tempera- 
ture and volume of mixed gases at constant pressure, and 
constant specific heat: 


(VitV2) 


3= 
ViT2+ oT, 
V3=V 


(15) 
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Extending Leather Markets 
Through Shredding 


having one of the oldest arts known to mankind: 

the tanning of hides. It is somewhat surprising, 
therefore, to find this industry with a fairly large volume 
of waste product for which only a moderate utilization 
fas been found. The answer to this rather anomalous 
condition lies in the fact that for some centuries leather 
was the only tough cushioning material readily available 
that could be worked and molded. The waste strips and 
pieces from harness, belting, shoe, and other manufac- 
tures thus found their way to women’s heel lifts, wash- 
ers, snugging strips, vibration absorbing pads, cushion 
casters, and a whole multitude of small-piece utilizations 
which kept reducing the ultimate quantity of waste to 
a point quite satisfactory to the industry; while the 
erstwhile custom shoemaker of the last and previous 
centuries developed this thrift in the cutting of his leather 
to a degree that would gladden the heart of the proverbial 
Scotchman. 

Nevertheless, there have been certain classic utiliza- 
tions of scrap leather which have had more or less of 
a heyday and are either now relegated to the scrap heap 
called history or are holding on to existence by the 
tenuous bonds of habit and tradition. Among these 
might be mentioned the old “Pot Process” for making 
prussiate of potash by lixiviating leather scrap, old shoes, 
wool waste, and other protein refuse with potash in the 
presence of iron. The yields from this process were 
small, however, and it slowly gave way to the more effi- 
cient chemical syntheses of the present day. 

Classic is the use of scrap leather in the compounding 
of fertilizers to build up their nitrogen content. Here 
the leather is ground and treated with some agent such 
as steam or acid to render the nitrogen more quickly 
available as a plant food. It is of interest to note in 
this regard that only vegetable-tanned leather is suited 
to this purpose, as the scrap from chrome tannages has 
been claimed to act as a poison and exert definite inhibi- 
tions to plant growth.* 

A utilization of doubtful economics has been the 
burning of scrap leather under boilers for what fuel 
value is in the material. This should be regarded prin- 
cipally as a means of disposal, for it is quite as customary 
to find the scrap burned on the “dump” to get rid of it. 

It is only in recent years that we find waste leather 
being discussed more and more as an industrial problem. 
This is due in fair measure to the fact that the indus- 
trialization of the shoe and leather industries in the 
last half century into larger and larger units, with 
machinery taking the place of handcraft, has naturally 
led to an ever-increasing quantity of waste. Like so 
many other industries that have gone the way of mass 
production, the savings have been effected primarily in 
labor, the increase in material waste being a minor fac- 


| J taving 0 has honored the leather industry with 


*J. Soc. Leather Tr. Chem.,1, 117-8 (1917); U.S.P. 1,255,643, 
1,268,683. Am. Fertilizer, 47, 24-6 (1917); 57,'31-3 (1922); B.P. 
147,798. J. Am. Leather Chem. Assn., 19, 11-4 (1924). 
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tor in comparison. We may think of scrap leather, 
therefore, as a relatively new waste product, in spite of 
the age of the tanning and leather industries. 

In regard to the quantity of scrap available in the 
United States, there are no definite figures available. 
However, on the basis of the scrap produced at sub- 
sidiary sole-cutting plants of the United States Leather 
Co. and of computations based on leather-soled shoe 
production, the waste scrap leather produced in the 
United States amounts to several thousand tons annually 
from sole-cutters, shoe manufacturers, shoe repair shops, 
belting manufacturers, and other leather-working estab- 
lishments. There is practically no market for this scrap 
at present, its value running from $2 to $5 per ton. 

Naturally, the possible utilization of this growing 
waste pile has received notice from time to time and 
various efforts have been made to turn a loss into a 
profit. It is no surprise, therefore, to find various indus- 
trial attempts with scrap leather as the raw material. 
In an industry so traditionally secretive as the leather 
industry, no exhaustive résumé of these efforts can even 
be attempted, but the following outline taken from the 
pages of our scientific and trade literature, will give a 
fair perspective of the trend of efforts made to date. 

We have mentioned above the use of leather in the old 
“Pot Process” for the manufacture of prussiates and 
also its continuing use in the compounding of fertilizers. 

Starting with the War, we find a renewed interest in 
the subject, especially in England, which has carried 
through to the present day and perhaps will prove the 
impetus which will finally carry these efforts in the utili- 
zation of scrap leather to a successful conclusion. 

Lamb (J. Soc. Chem. Ind. 36, 1917, 986) presented a 
broad picture of the work then under way by the British 
government and dwelt at some length on a patent by 
S. Brough for the incorporation of leather chips in 
macadam road compositions to the amount of 5 per cent 
for heavy traffic and 10 per cent for light traffic con- 
ditions. A feature claimed for these roads was their 
added resilience and traction. He reviews briefly in 
turn: char, ammonium sulphate, grease, fertilizer, leather 
board, washers, chain-link mats, leather pulp and powder, 
cyanides, glue and size. A shorter statement of the work 
of the British government is given by Laurie (Chem. 
Trade J., 64, 1919, 454), principally with reference to 
the use of scrap leather for fertilizers and glue. 

In this country, Michelman (J. Ind. Eng. Chem., 17, 
1925, 247; U.S.P. 1,572,552) has endeavored to show 
that on destructive distillation scrap leather yields 
pytrolles and pyrracoll products, which should find use in 
the manufacture of perfumes and alkaloids. 

Of more interest to us at present, however, is the 
sequence of patents (U.S.P. 1,234,315, 1,235,043, 
1,277,322, 1,386,711, 1,302,512, 1,302,513, 1,312,682, 
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1,469,563, 1,541,922) showing a continuing interest in 
the idea of successfully producing a composite leather 
material from shredded leather, both with and without 
the incorporation of various rag stocks, etc. Of par- 
ticular note are U.S.P. 1,302,512 (Clapp) and U.S.P. 
1,541,922 (Chaney) for making gun-wad felt and 


’ leatherboard felt, respectively. Further, this interest in 


the manufacture of satisfactory sheet board and molded 
products has gone beyond the patent literature into 
practice, being evidenced by a succession of industries 
which have, with greater or less success, ground up 
scrap leather and formed this material into a sheet for 
use in the manufacture of mats, leather belts, shoe soles, 
pulley blocks, and so on. 

There is a very natural cause behind this continued 
interest in shredded leather: to wit, the peculiar and 
individual properties of the material. A study of the 
matter has prompted the writer to set down these prop- 
erties in such brief outline as will permit a better appre- 
ciation of the possibilities of the material. 

We all know the fibrous quality of leather, which 
forms one of its distinctive and most important charac- 
teristics. This typical architecture might well be called 
the keystone of leather’s usefulness, as it accounts for 
practically all the qualities enumerated below that give 
leather its place of value in our civilization. 

A study of microphotographs of hide and leather 
cross-sections readily shows that this special fibrous 
architecture can be traced back to the original hide, 
where nature has built it up to perform the physiological 
functions of the skin. Due to the tanning operation, 
wherein turgidity of the cell structure (plumpness of 
the hide) is controlled and chemical combination of the 
tanning materials with the hide substance takes place, 
the fiber structure becomes somewhat more accentuated. 

Other properties also become changed in the tanning 
operation and it might be well to mention these briefly. 
Whereas live skin falls readily under the classification 
of elastic materials which exhibit elastic stretch and 
recovery, this undergoes a marked change in tanning— 
leather has a very low elastic limit. It exhibits a tend- 
ency to develop a permanent set under too great a load, 
which breaks down, however, under continued stress. 
The leather is then stretched again to its new elastic 
limit, takes up a new “permanent” set and the cycle thus 
keeps repeating itself. From this point of view, leather 
belting specifications might well be based on the load 
resistance offered by the belt against fatigue (break- 
down) of the “permanent” set. 


Completely 


Right: Shredded Leather 

Showing Extreme Entangle- 

ment of Fibers in the Mass 
(Magnification, 50X) 


Further, leather does not shrink (relatively) and 
harden on drying as does hide, the fibers maintaining 
their separate space arrangement and not exhibiting the 
strong tendencies of their forebears to coalesce and com- 
pact when water is given up. 

Finally, it seems hardly necessary to mention that with 
proper tanning the high putrescibility of the hide dis- 
appears and we have a fibrous substance resistant to 
bacterial decomposition. 

This résumé of the broad effects of tanning shows us 
quite clearly that in leather we have produced a well- 
defined fibrous body which can be subjected to a large 
variety of torsional and mechanical strains within 
definable limits without losing the characteristics with 
which its fibrous quality endows it. Our point at hand 
in the utilization of waste scrap leather, therefore, is to 
separate or untangle these fibers into a state where thee 
can be worked and relaid into a new sheet which will 
have, as far as possible, the qualities originally inherent 
in the leather. 

This disentanglement of the fibers we have called 
shredding, to denote the difference from simple grinding. 
In the latter case, the product is merely finely divided 
as a powder; in the first instance we are working 
toward a product with as long a fiber as possible. 

Various attempts to shred leather have been made 
from time to time, both in the wet and dry state, but 
due to one reason or another the product obtained was 
not the nice fiber structure desired but usually part fiber, 
part cut fiber lumps and part powder. The most suc- 
cessful fiber products the writer has obtained to date 
have invariably been from a high-velocity impact of 
small pieces against an air cushion such as is obtained 
in a hammer mill. In this way the fibers unravel them- 
selves and a product is obtained which seems in every 
way suitable for the purpose intended. 

We can now look at these fibers in their “shredded” 
state with the above perspective of their origins. 

First we find that they are fine and of great pliability. 
Due to their structure, they show a strong tendency to 
attach themselves to one another or to any surface which 
presents an opportunity for them to entangle their 
“surface” fibers. (Note the fuzzy projections along the 
main fiber pieces as shown in the photomicrographs.) 
This self-entangling tendency is so strong that a shred- 
ded leather mass will mat into balls with simple hand 
pressure ; under hydraulic pressure the shredded leather 
can be compressed into hard, firm blocks without any 
binder. The fibers will attach themselves so firmly 


Left: Shredded Leather Fibers 


Disentangled; 


Note Fine Tendrils Branch- 
ing Off From Main Fiber 
Stems (Magnification, 50X) 
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throughout the mass that the molded piece will main- 
tain its shape, dimensions, resiliency, and sharpness of 
outlines. 

On the other hand, we find shredded leather extremely 
light, especially so in bulk, due to its structure and air 
content. In dry-molding operations, therefore, a wide 
range of density of finished product can be obtained. 
depending on the molding pressure used. 

Shredded leather has a high moisture-absorbing power, 
about the same order as wool. In fact, the relation 
between the moisture equilibrium in leather and the rela- 
tive humidity of the air readily suggests the use of 
shredded leather as a humidity buffer. This phase of 
the subject is yet to be investigated, however, and little 
can be said about it, except that the growing refinements 
in our manufacturing and storing practices have indi- 
cated the wider and wider use of humidity control in 
industry. 

The writer wishes to answer two questions at this 
point which seem to be the first to present themselves in 
the minds of many people. These questions always con- 
cern qualities of a commodity which, for one reason or 
another, have been broadly written into specifications. 
They remind me of a nursery blackboard my children 
received one Christmas. In gold and red, prominently 
placed on the top strip of the frame, was a seal with 
the words “Guaranteed Absolutely Germproof.” Now 
it might be that germproofness is a desirable quality to 
have in nursery blackboards, but I can name several 
others which I would place far ahead of it on the list: 
Such qualities, for example, as impact-proof, non- 
shatterable and non-upsettable on baby brother’s trusting 
head. Whether the blackboard ever gave sanctuary to 
a wayward germ, I cannot tell, for our germproof black- 
board quickly developed a bad case of “rickets” and its 
usefulness came to an end. 

And so we find the broad specifications of “fireproof” 
and “moistureproof” spread generously through require- 
ments for industrial commodities and often given 
greater stress than the particular quality called for by 
the use for which the item is intended. I would point 
out here, therefore, that leather is not fireproof but will 
support a feeble combustion under certain conditions 
when ignited. Also, it absorbs moisture and gives it 
up again in accordance with surrounding conditions. 


Important Uses Indicated 


The qualities of shredded leather, as far as it has been 
tested, show its ready adaptation to the several uses 
enumerated below. It has marked sound-absorbing 
properties, which, coupled with its moldability, recom- 
mend its consideration in this field. In low-temperature 
insulation it should prove particularly effective in 
inclosed walls or partitions, on account of the high air- 
volume content of the bulk material. It has been suc- 
cessfully subjected to molding operations, both with and 
without binding agents, and shows a product of high 
strength, but to which the fiber of the leather has given 
resiliency. Its fibrous nature has naturally suggested 
its use in wallboard and leather-paper, and thus far our 
work has shown it will conform well to regular practice 
in wallboard and paper manufacture. Its use in linoleum 
a'so has been suggested. 

It is natural in a new product of this sort that means 
of testing it should have been sought. Thus far the 
principal tests comprise a “fiber length’ test, freeness 
test (taken from paper industry), and tensile- and 
breaking-strength tests of molded pieces, both with and 
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without binder. (In connection with the first test it is 
to be noted that fiber length is not actually measured, 
but the test is indicative of the fiber length.) It seems 
evident at this time that the development of shredded 
leather as a commodity will bring with it a series of tests 
for each separate use to which it will be put. 

In summary, it is my belief that shredded leather has 
already given promise of a wide field of usefulness, and 
that its future development will amply justify the pres- 
ent interest in it. 


Shipping Pine Gum 
In Tank Cars 


By ARTHUR R. HITCH 
Chemical Director, Gillican-Chipley Co. 
Savannah, Ga. 


Most of the difficulties encountered in transportation of 
large quantities of crude pine gum varying in grade 
from “virgin” to “very poor” have been overcome by 
the development of a tank car with special accessory 
equipment. If the interior surface of the car is properly 
covered with varnish, degrading of the gum is pre- 
vented. Worth-while economy in time, labor, and spill- 
age at the central refinery can be effected by shipping in 
this type of container. And a saving in freight charges 
of as much as 70c. per barrel can be effected if shipment 
is made in tank cars instead of barrels. 


gum from producing areas to the still or refinery in 

either wood or galvanized-iron barrels. Where the 
still is located immediately within the producing area, 
barrels of crude gum usually are hauled to the still by 
horse and wagon or small auto trucks. Where the still 
or refinery is a considerable distance from the gum- 
producing areas it is found necessary to ship the barrels 
of gum by railroad or large auto trucks. This method 
of handling necessitates high freight charges, since each 
barrel weighs approximately 22 per cent of the gross 
weight of a barrel of gum and the freight rate on the 
returned empty barrels is considerably higher than that 
of the crude gum. 

In order to eliminate these freight charges and effect 
considerable saving in waste of gum by spillage and 
labor of handling barrels at the central refinery, a tank 
car of special design was constructed. A sketch of this 
car is given in an accompanying illustration and a 
description follows. 

This special tank car has been put into operation by 
the writer and has served in a successful experimental 
way to transport crude pine gum of various grades to 
the central pine-gum refinery of the Pineland Products 
Co., Savannah, Ga., a subsidiary of the Downing Co., 
Brunswick. 

It is an ordinary 7,000-gal. turpentine tank car, 
approximately 30 ft. long and 7 ft. in diameter, equipped 
with horizontal 2-in. steam coils, C, and provided with 
a special horizontal agitator, A, of the helicoid type. 


I: HAS been common practice to ship crude pine 
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This agitator is supported in the center by the two 
bearings K, and at ends by bearings F and P; a stuffing 
box is provided at P. The agitator is arranged so that 
one-half of the flights have a thrust toward the right 
end and the others toward the left end of the tank. To 
the outer end of the agitator shaft is affixed a sprocket 
wheel which is attached to a set of gear wheels. The 
steam coils C are located approximately 4 in. from the 
shell of the tank and spaced 6 in. apart. The agitator 
has a diameter of 2 ft. and is placed so that the edge 
of the circle described by the flights is 8 in. from the 
bottom of the shell of the tank. Spaced around the 
upper arc described by the agitator at points X, Y and 
Z are additional 2-in. steam pipes running parallel to 
the agitator. 

Along the railroad siding in the gum-collecting area, 
was built an elevated platform approximately 8 ft. 
square and 3 ft. higher than the dome of the tank car. 


70 condenser <«— 


Tank Car for Use in Shipping Pine Gum 


A ramp was constructed from the ground to this plat- 
form at such an angle that the barrels of gum could 
easily be rolled up this incline by two men. A metal- 
lined wooden trough was extended from the platform to 
the manhole in the car dome, into which the gum in the 
barrels was dumped. From the trough it flowed or was 
pushed into the tank car. In this trial 120 bbl. (55 gal.) 
of gum was taken as a carload. The average time 
required to load a car was approximately 8 hours. The 
cover was put on and the car was shipped to the central 
refinery of the Pineland plant at Savannah for processing 
into turpentine and rosin. 

The unloading of the tank car was carried out as 
follows: The 8-in. nipple cap J was removed and a pipe 
fastened on, connecting the nipple with the 44-in. centrif- 
ugal pump //’. This connecting pipe, which tapered uni- 
formly from 8 in. to 44 in., was so made that it had a 
gradual bend instead of one that would form a right- 
angle. The plant steam line was connected at E to the 
heating coils and a steam trap coupled to D. The 
sprocket wheel B was connected through gearing to an 
electric motor and the helicoid agitator A turned at a 
rate of approximately 80 r.p.m. To V was connected a 
2-in. vapor line leading to a condenser for use in col- 
lecting: the turpentine which might distill over during 
the heating. The operation of heating and agitating was 
carried on until all of the gum had become entirely 
melted. The time required varied greatly with the kind 
and character of the gum handled. Good virgin gum 
required approximately 14 hours’ heating at 194 deg. F., 
while poor-grade gum and that containing much scrap 
and trash required from two to six hours’ heating at 
the same temperature. Virgin gum needed no turpen- 
tine for thinning, but the poor-grade gum usually 
required 10 to 15 per cent by weight to obtain best 
results in the melting and straining operations. After 
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the gum was thoroughly melted, seat valve H was 
opened, rotary pump W started, and the contents of the 
car pumped to a strainer for removing trash, then to 
storage tanks, from which it was drawn to the steam 
still for processing into turpentine and rosin. 


Tank-Car System Shows Large Saving 


Previous to the use of the tank-car system at our 
gum refinery, barrels of gum were unloaded from box 
cars or trucks, elevated to the charging floor, beheaded, 
the gum charged into a mixer holding 10 to 12 bbl. 
(500 to 600 gal.), thoroughly melted and strained. The 
empty barrels were then headed up and loaded on box 
cars and returned to the gum-collecting camps. This 
operation for 120 bbl. usually required two men at least 
12 hours. The normal time for unloading a tank car of 
medium-grade gum was two hours for melting and 14 
hours for pumping and straining, making a total of 34 
hours, one man being used for the operation. Thus, it 
can be seen that a large saving in time and labor can 
be had by using the tank-car system of handling crude 
pine gum. 

Various grades of gum have been used, from virgin 
to scrap. The analyses of these shipments showed an 
average dirt and trash content as follows: virgin, 1.5 
per cent; medium, 3 per cent; poor, 5 per cent; and 
scrap, 6 per cent. Even though much of the trash was 
made up of rather large chips and the medium and poor- 
grade gums contained considerable straw as well as chips 
and dirt, no serious trouble was experienced in the 
operation. However, when mostly scrap was shipped, 
difficulty was experienced with the rotary pump jam- 
ming. This was found to be due not so much to the 
large quantity of trash present as to the nature of the 
chips. It is believed that if an 8-in. rotary pump were 
substituted for the 44-in. pump, no trouble would result. 

The first shipment was made in a tank car which had 
not been thoroughly cleaned of rust. This rust lowered 
the quality of gum from “WG” to “Mary.” After the 
first shipment the inside of the car was treated with 
Bakelite varnish, and thereafter no further degradation 
of the gum took place. 

Mention has been made of the saving in freight by 
shipping crude pine gum in properly constructed tank 
cars over that of shipping it in barrels. The figures in 
the accompanying table, taken from actual freight bills 
on gum shipped between Dorchester, S. C., and Savan- 
nah, Ga., wili serve to illustrate this point. 


Freight Savings From Shipping Crude Gum in Tank Cars From 
Dorchester, S. C., to Savannah, Ga. 
Freight on 120 bbl. crude gum = 65,100 Ib. gross @ 0.15 
BOO DA $97.65 
Freight on 120 empty return barrels = 14,400 lb. @ 0.42 


Petal occ $158.13 
Freight on 120 bbl. crude gum = 49,110 Ib. net @ 0.15 
Total saving in freight on 120 bbl. crude pine gum by 
Saving in freight per barrel crude gum...........-seee08 0.70 


The Carolina Turpentine Co. at Dorchester, S. C. 
furnished the Pineland company during the past year 
approximately 2,000 bbl. of crude pine gum. If this 
had all been shipped in tank cars at a saving of 70c. pe: 
barrel of crude, as the figures in the table indicate, ther: 
would have been a saving in freight in one year for this 
company alone of $1,400. 
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Refractories for Work at 
High Temperatures 


By EUGEN RYSCHKEWITZCH 
Frankfurt, a.M., Germany 


once required the choice of either carbon or 
graphite as material of construction. Their many 
excellent properties, however, were in some cases 
counterbalanced by their ease of oxidation and of car- 
bide formation with metals. This eliminated the use of 
carbon in many instances, e.g., melting of pure metals, 
gas reaction without carbon interference, glass melting, 
and in general, working of materials that contain 
oxygen. Refractories based on clay were developed to 
remedy this difficulty, but their range does not extend 
much above 1,600 deg. C. The solufion to the difficulty 
had to be found in the highly refractory oxides. 
Although many investigators have produced feasible 
results in the use of these oxides, the Deutsche Gold-und- 
Silber-Scheideanstalt, Frankfurt, has expanded on this 
work with a systematic effort to increase their avail- 
ability and applicability. For, unlike clay, the refrac- 
tory oxides are not pronouncedly plastic in themselves, 
but have to be subjected to a suitable preliminary treat- 
ment. Such treatment consists of choosing the right 
size of grain, proper addition of electrolyte, admixture 
of protective colloid, favorable hydrogen-ion concentra- 
tion, and so on. 


the exceeding about 1,500 deg. C. 


Commercial High Refractories 


Zirconium silicate is the first in order of refractoriness 
to be treated here. A heavy crystalline powder, it is 
made moldable by addition of zirconium oxide and silica 
under slightly acid conditions. After molding, the pieces 
are burned in oxidizing atmosphere at 1,600 to 1,700 
deg. C. and, according to the grain composition chosen 
and the degree of exposure to heat, the product varies 
from a porous to very dense texture. Its low coefficient 
of expansion gives it high resistance to quick changes 
of temperature. Above its refractory limit, the silicate 
dissociates and acts as solvent of the remaining silicate. 
Practical experience does not bear out claims that it can 
be used above 2,000 deg. C., but it can be used up to 
1,750 deg. C. 

Pure alumina, calcined at moderate temperatures, is 
fairly easily molded into articles which are burned be- 
tween 1,700 and 1,950 deg. C., depending on the desired 
porosity. A noteworthy property is its structural 
strength, tests showing that even above 1,800 deg. C. no 
compression takes place under 2 kg. per square centi- 
meter. Also because slag attack generally is due to the 
porosity of the absorbing bodies, AloOg3 is very resistant 
to slag. Its amphoteric character protects it against acid 
and basic materials; its great stability protects it from 
strongly reducing gases such as CO and Hy. This makes 
it the more suitable for melting all kinds of metals with- 
out danger of reaction. Finally, its great electrical 
resistance makes it suitable for electrical equipment. 

Spinel, MgO. AlsOs, similar to alumina, is slightly 
more basic at high temperatures than the latter. Very 
resistant to reducing atmospheres, it can be produced 
gas-tight when burned in oxidizing atmospheres over 
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1,800 deg. C. Its melting point is almost 100 deg. higher 
than alumina’s, but its hardness is far less. 

Beryllium oxide, with a melting point above 2,500 
deg. C., must be made from very pure raw material, as 
impurities, even in slight quantities, materially lower its 
melting point. Also it is easily contaminated at high 
temperatures by other oxides, because of its high reduc- 
ing power. This very property makes it valuable, how- 
ever, for melting beryllium and its alloys, which would 
reduce all other oxides. Good thermal conductivity and 
moderate coefficient of expansion makes the material 
very insensitive to abrupt temperature changes. 

Zirconium oxide, because of its very desirable inert- 
ness to reduction, acids and bases, is for that reason 
difficult to prepare. It was found best to mill a fairly 
highly calcined ZrO, with 2 to 4 per cent of ZrCO, and 
to mix the slightly acid mass with water, thus achieving 
a very good plasticity. A minute quantity of stabilizing 
substances are added to make the refractory volumetri- 
cally constant. Very highly burnt ZrO, is exceedingly 
resistant, basic glasses being melted in it for hours above 
1,700 deg. C. without noticeable effects. It is slightly 
susceptible to reduction by carbon, which forms 
zirconium carbide at the point of contact. No smoke 
results, though, because the vapor pressure of the car- 
bide is low. This refractory must be protected against 
rapid changes in temperature. 

Magnesium oxide, with its melting point of about 
2,800 deg. C. in a pure state, has only recently been 
adapted to practical refractory use. It is pronouncedly 
basic but less so at high temperatures. Also it can be 
reduced rather easily, with consequent liberation of 
metal vapor. However, the high temperature nowadays 
obtainable in oxidizing atmospheres relieves this diffi- 
culty. A high thermal coefficient of expansion makes 
MgO very sensitive to abrupt heating or cooling, but it 
can be improved by resorting to coarse structure. Bricks 
and vessels are, therefore, favored uses, especially be- 
cause of its high softening point. 

Thorium oxide has the highest melting point (about 
3,000 deg. C.) of all oxides, except the comparatively 
rare HfOs. Only pure oxide can be used in its manu- 
facture without reducing its refractoriness, and sufficient 
density must be obtained by use of a finely grained 
material calcined at about 2,000 deg. C. It is extremely 
stable chemically, but particularly against alkaline mate- 
rials. Like magnesia, it also is sensitive to very sudden 
changes in temperature. 


Applying High Refractories 


As an outgrowth of this investigation, a high-tempera- 
ture furnace was developed which could make use of 
some of these refractories. The principle of surface 
combustion was so modified that the gases were com- 
bined only where they were introduced to the combus- 
tion chamber. It was so constructed that the refractory 
can be changed and special atmospheres introduced. 

Briefly, the principle is that of combustion between 
the walls of two concentric cylinders, the inner one of 
which contains the material treated. A distance of up 
to 2 in. separates the walls, depending on the size of 
the furnace. The gas and air are supplied separately 
from below into the combustion chamber between the 
cylinders. The waste gases escape through a hole in 


the top of the outer cylinder into the outer chamber of 


the furnace. In practical trials, temperatures of 1,800 
to 2,000 deg. C. are readily obtained, the exact tempera- 
ture depending on the gas pressure and heating value. 
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Preparing 
Asphalt Roofing 


By J. B. NEALEY 


American Gas Association 
New York City 


HEN man first made a house of logs, sod did 
\ very well for a roof, but civilization has slowly 

progressed through different stages until today 
there are many types of roofs and various kinds of 
covering for them. One of the most satisfactory and 
popular of these coverings is a prepared asphalt roofing, 
which is marketed in roll form and in the form of 
shingles. 

The base of prepared asphalt roofing is a heavy felt, 
made from rags. This rag-felt base is saturated thor- 
oughly with asphalt and then coated on both sides with 
the same material. The surface which is exposed to the 
weather is usually covered with crushed slate granules, 
imbedded in the hard asphalt coating, while the under 
surface is covered with mica or talc. Asphalt and stone 
surfacings combine to give a waterproof, fire-resisting 
material. Many designs and colors of individual and 
strip shingles and roll roofings are made in a similar 
manner with various kinds of surfacing materials. 

Rags are brought into the New Orleans plant of the 
Flintkote Co. from all over the world, to be converted 
in the felt mill into the base for roofing. The felt mill 
is similar to a paper mill. After the rags are cut into 
small pieces, they are reduced in water to a fibrous pulp 
state by a series of beaters. The beaten stock is car- 
ried to vats or chests, from which it is pumped to 
screens, which remove any unbeaten fiber. From the 
screens the stock flows by gravity to the forming cylinder 
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Felt Machine With Vat Con- 
taining Forming Cylinder in 
Foreground, and Steam-Heated 
Cylinders in Background 


The base of asphalt roofing is a 
heavy felt made from rags on a 
machine similar to that used in 
paper making. The felt base 
is saturated with asphalt and 
then coated on both sides with 
more of the same bituminous 
material. Crushed slate gra- 
nules and mica or talc usually 
are imbedded in the asphalt 
coating to assist in giving a 
waterproof, fire-resisting 


product 
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of the felt machine. As this cylin- 
der, which is made of a wire screen, 
revolves in a vat containing the stock, 
a sheet of felt is. formed on the 
surface. Formation of the sheet is 
accomplished by pumping the water 
from inside of the cylinder, thereby 
causing water containing the stock 
outside of the cylinder to flow 
through the screen and _ deposit 
the fibrous material on the surface. 
As it forms, the sheet is lifted off the cylindrical screen 
by a long traveling conveyor made of wool. Rolls 
squeeze water from the sheet while it is on this conveyor, 
which then carries the sheet to a series of steam-heated 
drums, where it is dried and smoothed. After passing 
over these dryers the sheet is slit into proper widths rang- 
ing from 36 to 72 in., and wound into rolls weighing 
1,000 to 2,000 Ib. A number of different thicknesses of 
felt are made for the different classes and styles of 
prepared roofing. The finished rolls of felt are con- 
veyed to the roofing mill by an overhead crane, where 
they are converted into finished roofing material. 

In this New Orleans mill there are two roofing ma- 
chines 250 ft. in length, one manufacturing a sheet up 
to 40 in. wide, and the other up to 72 in. The operation 
is continuous; at one end of each machine the rolls of 
felt are placed on an unwinding stand, and at the oppo- 
site end the finished roofing is wound into rolls or cut 
into shingles. As the rolls of base felt are unwound, 
the sheet is looped into continuous festoons on what is 
known as a looper or accumulator. This looper permits 
continuous operation of the machine during the splicing 
of a new roll of felt to the end of the roll unwound. 
From the first looper the sheet is drawn into the satura- 
tion tank. The progress of the sheet through this tank 
is over a series of steam-heated rolls at the top and 
a series of gates which dip down into the tank, contain- 
ing hot saturating asphalt at a temperature of 430 deg. F. 
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The excess is squeezed off, and the sheet then passes to 
a second looper, where it is partially cooled. 

In the next step the sheet passes to the coating 
machine, where hot coating asphalt is applied to both 
sides at a temperature of about 400 deg. F. Immediately 
after the asphalt-coating process is completed, surfacing 
materials are applied to the hot coating and thoroughly 
imbedded by passing over a series of water-cooled drums. 
While the sheet passes over these drums, which also 
assist in cooling it, a continuous weighing machine indi- 
cates and records the weight and is a constant check on 
the finished material. Saturating, coating, and surfacing 
operations are carefully controlled to maintain the cor- 
rect weight and quality of the finished material. 

From the cooling drums, the sheet passes into a final 
looper, where it is further cooled by air blasts. It is 
then drawn to cutters or winders, to be reduced to shingle 
form or wound into rolls. When roll roofers are made, 
sheets are wound on mandrels to the proper lengths, 
and the rolls are wrapped and placed on a conveyor 
where operators cover the ends for protection. Another 
conveyor carries the rolls to the warehouse or shipping 
department. If, however, shingles are made, the sheet 
runs through automatic cutters which cut to the proper 
size and design and drop the shingles onto traveling 
conveyors where operators inspect and stack them into 
bundles. A final conveyor takes the bundles to the 
packing room, where an automatic machine wires them 
for shipment. 

Asphalt is received in tank cars provided with steam 
coils for melting, and is removed by means of steam- 
jacketed pumps and pipe lines to the steam-heated storage 
tanks or to the process. 

Two grades of crude asphalt are blended and then 
oxidized or blown in a series of ten stills. Blowing 
refines asphalt and imparts to it the proper melting and 
penetrating properties. Stills are horizontal, ranging in 
capacity from 3,500 to 10,000 gal. each, and are equipped 
with tubes in the bottom through which a blower forces 
air during the refining process. Finished asphalts of 
different characteristics, depending upon the uses, are 
prepared in these stills ready for use on the roofing 
machines for saturating or coating the felt. 

Each asphalt still is set in a brick furnace; heat is 
supplied through one low-pressure gas burner per still, 


this being located in the front brickwork close to the 
bottom. The gas and air are premixed at the burner and 
fired through a series of tile tunnels. The refractory 
material is brought up to incandescence, so that radiated 
heat as well as convected heat is furnished to the still. 

In order to keep the asphalt hot in the saturating tank 
of the roofing machines, asphalt is circulated by pump- 
ing through superheaters or continuous heaters. These 
consist of banks of boiler tubes set in a brick furnace, 
equipped with gas burners at each end. A motor-driven 
pump keeps the asphalt circulating from the saturating 
tanks through the superheaters and back to the tanks, 
maintaining a constant temperature of 430 deg. F. in 
the saturating tanks. A magnetic shut-off valve is cut 
into the gas-supply line on the heaters, and this auto- 
matically cuts off the fuel supply to the burners in the 
event that current to the pump motor should fail. 

For power purposes, this plant is provided with a 
modern boiler plant, consisting of two Edgemoor bent 
tubes and three drum-type boilers of 465 hp. each. 
Furnaces are set 8 ft. above the floor, leaving open space 
under the boilers, and are equipped with three gas 
burners each. Wind boxes are built into these. The 
furnace floors are constructed of firebrick, hollow tile, 
and insulation, and partially heated air is drawn from 
the hollow tile into the wind boxes for combustion. 

Burners are cemented into the front walls, each con- 
sisting of two globular castings, one forming a jacket 
to the other, with sufficient space between for large 
volume flow of gas. Large openings with cast-iron 
necks are left on each side for the passage of air for 
combustion. 

The plant is practically automatic. The desired steam 
pressure is maintained with a governor and diaphragm 
directly connected with a small pipe to the steam header, 
and with a shut-off valve in the gas-supply line on 
the other end. When the pressure builds up above the 
point set, the diaphragm is forced down, partially clos- 
ing the gas valve and reducing fire under the boiler. 
There is a system of levers also connected with this 
device which acts at the same time to close dampers in 
the wind box and stack. Conversely, when the pressure 
has dropped again, the diaphragm rises, opening the 
gas valve and dampers and increasing the heat under the 
boilers. 


Roofing Machine: Left 
to Right, a Portion of 
the Dry Felt Looper, 
Saturator, Saturated Felt 
Looper, Coater, Surfac- 
ing Machine, and Cool- 
ing Drums (Cutters and 
Winders Not Shown) 
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Metals That Resist 
Alkali Corrosion 


By JOHN L. EVERHART 


Formerly Assistant Metallurgist 
The Solvay Process Co. 
Syracuse, N. Y. 


UBLISHED data concerning corrosion of metallic 

materials by alkaline liquors have dealt, in general, 

with corrosion by pure solutions. As a natural 
consequence, a number of metals represented as excellent 
in their resistance to caustic soda, for example, do not 
stand up well enough in plant liquors to justify that 
designation. This is due primarily to the fact that in 
rating the metals neither the small quantities of impuri- 
ties present in plant liquors nor the effect of the com- 
bination of corrosion and erosion caused by flow of the 
liquors during processing have been considered. 

In the manufacture of alkalis, mixed liquors are the 
rule and impurities are present in every stage of the 
process. These impurities range from the small quantity 
present in the calcium chloride liquor to the large quan- 
tity present in the electrolytic caustic soda liquor. 


Table I—Typical Analyses of Liquors 


(Gm./liter) 

Liquorf NaOH Na:CO; Na(H)CO; NaCl NasSO, NaClO; NaS 
Caustic soda (lime). 690 2 eee 1 18 ee race 
Caustic soda(electro.) 580 8 aon 170 3 4 Trace 
Sodium carbonate. 375 120 4 Trace 

Liquor NH.OH (NHa):COs NH«Cl (NHa)sS NaC 
Ammonium’chloride 6 60 235 1 Trace 8 
Sodium chloride — 

__ammonia........ 165 65 - Trace 245 

Liquor CaCl: CaS CaSO. NaCl MgCl: 
Calcium chloride............ 1,500 10 Trace 3 Trace 


Nominal analyses of a number of commercial metals 
and alloys which have been considered for service in 
these liquors are listed in an accompanying table, and 
a qualitative estimate of the value of these metals for 
service in liquors similar to those listed in Table I based 
on laboratory and service tests is given. In the table, 
“excellent” indicates that a long life may be expected ; 
“good” indicates that the metal is suitable commercially ; 
“fair” indicates that the material may be used but is not 
very durable; “poor” indicates unsuitability. 

The rates of corrosion in the liquors vary greatly 
and it is necessary to consider them separately. Caustic 
soda liquor produced by the lime process contains 
small quantities of impurities. The analysis given 
in the table is that of a typical concentrated liquor. On 
the other hand, liquor produced by the electrolytic 
process contains considerable sodium chloride and smaller 
quantities of other sodium compounds. The losses sus- 
tained by metals in electrolytic caustic liquor are greater 
than the losses in similar lime-caustic liquor, due partly 


to the erosive action of the entrained salt which is car- 
ried along, mechanically, by these liquors after concentra- 
tion. The difference is less marked with the hard metals 
and alloys than with the softer ones, as would be 
expected. 

For resistance to solutions of this type, nickel and 
alloys containing a large proportion of nickel are out- 
standing. Monel metal should be used in the form of 
seamless material, as welds have had a tendency to crack. 
A 12 per cent chrome steel was little better than copper 
in its resistance to these liquors and considerations of 
cost led to its exclusion as a suitable material. Cast iron, 
because of its low cost, is still probably the best material 
for conditions to which it is adaptable. 

The principal compounds in sodium carbonate liquor 
are sodium carbonate and bicarbonate, and corrosion is 
not a serious problem. Cast iron and cast steel are the 
best materials for use in liquors of this kind because of 
their low cost. It is interesting to note that aluminum, 
a metal generally considered unsuitable for alkali-plant 
use, showed good resistance to this liquor. 

Ammonium chloride is one of a group of very corrosive 
liquors and few ordinary materials are suitable for use 
in them. The only alloy in the group under discussion 
which shows good resistance to this liquor is the nickel- 
chrome-molybdenum alloy. Unfortunately, it has limited 
applications because it is available only in the form of 
castings. 

Sodium chloride-ammonium hydroxide is a_ typical 
mixed liquor containing sodium and ammonium com- 
pounds. Cast iron is particularly suitable for use because 
of its excellent resistance and low cost. The 18 per cent 
chrome-8 per cent nickel alloy is excellent for applica- 
tions in which cast iron cannot be used. Although copper 
is listed as “poor” and the large ammonia content indi- 
cates that it is unsuited for this service, it resists this 
liquor very well in the absence of air, and therefore may 
have limited application. 

Calcium chloride is a liquor which contains very small 
quantities of impurities, the principal one being sulphide. 
Monel cast iron shows excellent resistance to the liquor 
and most of the metals in the group are suitable for use 
with a liquor of this nature. This is another liquor in 
which aluminum showed good resistance to corrosion. 

In general, cast iron with and without the addition 
of alloying elements, nickel, both ferrous and non- 
ferrous alloys containing a high-nickel content, and cast 
low-carbon steel are the most important materials for use 
in these liquors. 

Although there are various alloys which, when judged 
from the standpoint of resistance to corrosion, are better 
than cast iron and steel, cost considerations frequently 
make it more economical to use iron arid steel even with 
more frequent replacements. In the final analysis, the 
most economical material will be determined by a consid- 
eration of probable service life, replacement cost, and 
obsolescence. 


Table Il—Metals Tested, Nominal Chemical Composition, and Corrosion Results 


Caustic Caustic Sodium Ammo- Sodium 
Soda Carbo- 


Nominal (Per Cent) nium’! Chloride- Calcium 
Material Form Cc Si Cr i Cu Al Mo’ (Lime) (Electro.) nate Chloride Ammonia‘ Shloride 
Cast iron...... me ence Good Good Excel. Fair Excel. Good 
2.8 1.4 2 #13 6 Excel. Fair Excel. 
12 per cent chrome steel........ Wrought... Os . Bal Fair air Fair Good 
0.1 18 8 Bal. Good Good Excel. $....- 
Nickel-chrome-molybdenum..... Cast.......... 5S Bal. Excel. Excel. ..... Excel. 
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How Your Power Costs 


May Reduced 


By B. R. CONNELL 


Industrial Engineering Dept. 
General Electric Co. 
Schenectady, N. Y. 


trometallurgical processes require direct current, 

and in a majority of plants this is obtained by 

conversion from an a.c. supply. This supply usually is 

purchased from an outside source, although in a few 
cases it is generated at the plant. 

In many of these processes the cost of power may be 
an important item in the total cost of the finished prod- 
uct. It is, therefore, important, especially under present 
conditions, that the conversion equipment selected be 
reliable and meet requirements most efficiently and eco- 
nomically. A review of the characteristics of equipment 
available may, therefore, be of interest. 


\ LARGE number of the electrochemical and elec- 


Types of Conversion Equipment 


At present there are three types of conversion equip- 
ment that may be considered for this service, within 
their proper voltage ranges. They are: (1) synchronous 
converters, (2) synchronous motor-generator sets, and 
(3) mercury-are rectifiers. Induction motor-generator 
sets are not included, as they are not economical in the 
sizes under consideration, and rectifiers of other types 
are as yet available only in smaller ratings. 

The type of conversion equipment selected for a par- 
ticular installation should be decided upon only after 
consideration of all special requirements imposed on the 
electrical apparatus by the particular process in question 
and a study of how the characteristics of the apparatus 
available will meet these requirements. While it is recog- 
nized that process requirements as a whole may over- 
balance certain considerations of the electrical equipment 
itself, it is believed that in some cases an understanding 
of the effect of these requirements on the electrical equip- 
‘vent might limit special requirements, sometimes im- 
posed, and thereby show an advantage in cost and 
efficiency of the whole plant. One example is the amount 

' d.c. voltage variation specified under load, as with 
ether synchronous converters or mercury-arc rectifiers 
this has a considerable effect on the price and some effect 
o» the over-all efficiency of the equipment. 

In many metallurgical processes the kilowatt rating of 
c(nversion apparatus is a unit with the cell or load line 
ar 1 is, therefore, fixed accordingly. However, where 
!s rating is not so determined, the conversion unit 
shuld be made as large as is consistent with the ultimate 
p! nt rating contemplated, taking into account the spare 
a. acity that may be desired to insure continuity of serv- 
ic In general, the larger the rating, up to economical 
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Synchronous Converters With Volute Ventilating 
Housings in Electrolytic Service 


limits of construction, the lower the cost, floor space, and 
weights per kilowatt, and the higher the efficiency. 

The particular type of plant or process under con- 
sideration determines to a great extent the d.c. voltage 
required. Based on the present practice, electrolytic 
refining, for instance, requires d.c. voltages of 150 and 
below ; many electrochemical processes require a voltage 
of 250 to 300, and the electrolytic extraction or reduction 
of metals, such as copper, zinc and aluminum, requires 
voltages in the range of 500 to 650. 

It should be recognized, however, that, in general, the 
higher the d.c. voltage selected for the converting equip- 
ment, the lower the price per kilowatt, and the higher 
the efficiency. Therefore, voltage should be made as high 
as process requirements will allow. It is quite possible 
that present practice as regards voltage standards in some 
electrochemical processes could be increased without diffi- 
culty to process or hazard to operators, and thereby in- 
crease the over-all plant efficiency. 


Equipment Which May Be Considered 


The d.c. voltage selected determines to a great extent 
the type of conversion equipment which may be advan- 
tageously considered. This is indicated as follows: 

(1) 125-volt class—motor-generator set; (2) 250-volt 
class—motor-generator set or synchronous converter 
(the rectifier has as yet had little application in this 
field) ; and (3) 600-volt class—motor-generator set, syn- 
chronous converter, or rectifier. 

Electrolytic work usually is 24-hour service with a 
high load factor; and, therefore, it is now the general 
recognized practice to rate equipment on a continuous 
basis with a conservative temperature rise and revolving 
apparatus with a conservative speed. These factors tend 
to increase the life and lower maintenance of equipment 
and make for greater continuity of service. In the com- 
parison following it is assumed that these items have 
been given equal consideration for all three types of 


89 


~ 
— 
£ 
‘ 


>> 


Fae 
44 


apparatus and that they are designed 
for comparable heating, commutating 
characteristics and speeds. 

After selection of the d.c. voltage 
and the kilowatt rating of the equip- 
ment, the following are some of the 
factors which should be taken into 
account in a comparison of different 
types of apparatus, although not 
necessarily in their order of import- 
ance : efficiency, cost of apparatus and 
installation, reliability, methods of ob- 
taining voltage variation, power 
factor, maintenance, floor space and 
weights. Several of these items are 
interrelated—such as d.c. voltage 
variation required and power factor 
specified, since these will have an ef- 
fect on the initial price and the eff- 
ciency of equipment and, in some 
cases, on floor space and weights. 

Certain other factors, such as volt- 
age of the supply system, may have 
an effect on the equipment, but usually 
this is already determined by the location of the plant 
and is not generally subject to selection. With a syn- 
chronous converter or mercury-arc rectifier, transformers 
are required for any supply voltage, but motor-generator 
sets, particularly in the larger sizes, may be economically 
wound direct for supply voltages up to and including 
13,200. For supply voltage much above this, it is usu- 
ally advisable to install transformers. The addition of 
transformers, therefore, will increase the price, floor 
space, and weight, and lower the over-all efficiency of the 
motor-generator-set equipment. In the following com- 
parison it is assumed that transformers will not be re- 
quired for motor-generator sets. 


Efficiency of Different Types 


The relative efficiency of different types of equipment 
depends somewhat on the kilowatt rating, the power 
factor and amount of d.c. voltage variation required and 
to a considerable extent on the d.c. voltage selected. 

The effect of this latter item is illustrated by the 
mercury-arc rectifier, in which the main loss is in the arc 
drop. This is, practically speaking, independent of the 
d.c. voltage rating, resulting in comparatively low effi- 
ciencies at d.c. voltages such as 125 or 250, but higher 
efficiencies at voltages of 500 to 650. The efficiency of a 
mercury-arc rectifier is higher also at fractional loads 
than at full load. This characteristic is important in 
applications having a low load factor, but not so im- 
portant in electrolytic service with its high load factor. 

Developmental work is being carried on rapidly toward 
increasing efficiencies of rectifiers, particularly in smaller 
sizes and lower voltages, so that this situation may be 
changed at a later date. 

The following comparisons refer to general average 
conditions : 

In the 125-volt class, a converter will have a higher 
efficiency than a motor-generator set. In the 250-volt 
class, the synchronous converter will have an efficiency 
at full load 2 to 4 per cent higher than a motor-generator 
set. A rectifier will have an efficiency slightly below a 
motor-generator set around full load and higher at light 
loads. 

In the 500- to 650-volt class, the mercury-arc rectifier 
shows to better advantage from the efficiency standpoint, 
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Transformers Equipped With Load-Ratio Control and 
Y-Delta Starting Switches in Electrolytic Service 


as it is essentially the same as a synchronous converter at 
full load and usually higher at light loads. Both con- 
verter and rectifier, including their transformer losses, 
will be from 1 to 3 per cent higher in efficiency, at full 
load, than a motor-generator set. 


Comparative Costs 


The comparative costs of the different types of con- 
version equipment are affected by a large number of 
factors, such as the kilowatt rating and speed; the a.c. 
voltage, frequency, and power factor; the d.c. voltage 
and voltage variation required. It is impossible, there- 
fore, to make any general comparison that will hold for 
specific conditions. The following comparison is based 
on an average of a.c. voltages and frequencies without 
special requirements for any type of equipment and may 
vary considerably for a particular installation. 

In the 125-volt class, the cost of the converter equip- 
ment will usually be much higher than that of a motor- 
generator set. And in the 250-volt class and sizes from 
500 to 3,000 kw., the cost will be in favor of the con- 
verter in the smaller sizes and in favor of the motor- 
generator set in larger sizes. The cost of a rectifier in 
this voltage class will generally be higher than that of 
either of the other types of equipment. In the 600-volt 
class and sizes from 500 to 5,000 kw., the cost is in 
favor of converter over both motor-generator set and 
rectifier and in favor of motor-generator over the recti- 
fier. The differential decreases as the kilowatt ratings 
increase. 


Costs of Installation 


In comparing the installed cost of equipment, including 
apparatus, foundations, building and installation, labor 
and materials, the three types of equipment usually will 
be found to be more nearly equal for average conditions. 

Modern synchronous converter and motor-generator 
set are both considered reliable when properly applied 
Where the conversion plant is operated on a transmission 
system which is subject to voltage variations or short- 
circuit disturbances, a motor-generator set will be more 
reliable. Such disturbances affect a converter more ser'- 
ously than a motor-generator set, due to the fact that 
in a converter the a.c. and d.c. sides are connected elec- 
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Four Motor-Generator Sets in Electrolytic Service in the 
Plant of the Anaconda Copper Co., Anaconda, Mont. 


trically so that any variation in a.c. voltage appears in 
d.c. voltage and, if of sufficient magnitude, will cause 
commutation trouble. In a motor-generator set the con- 
nection is mechanical with no direct electrical tie between 
the a.c. and d.c. sides. System frequency changes, how- 
ever, are reflected in the d.c. voltage of a motor-generator 
set due to speed changes of the driving motor. 

Several rectifiers have recently been installed in 
Canada for electrolytic service and have been used to 
some extent for this service in Europe. The design of 
rectifier equipment has been improved to such a point 
that it is now considered a reliable type of apparatus 
for railway service and should be at least equally reliable 
in electrolytic service, as it does not impose as severe and 
sudden overloads. 


Voltage Variation Under Load 


As previously mentioned, the d.c. voltage variation 
specified for a particular installation has an effect on the 
price of equipment and also its efficiency, varying for dif- 
ferent types of equipment. In general, the smaller d.c. 
variation required, the lower the price and higher the 
efficiency of equipment. Therefore, it is important that 
this range be made only as wide as is actually necessary 
to suit the process requirements. 

With a motor-generator set, d.c. voltage variation is 
obtained simply and at comparatively small expense by 
shunt-field control of the generator. In general, a varia- 
tion of approximately 20 per cent below normal can be 
obtained with a self-excited generator. If a wider varia- 
tion is required, generators should be separately excited. 
This excitation usually can be supplied from whatever 
source the synchronous motor obtains its excitation, 
either from an exciter on the set, or from a separate 
source. In a few installations two direct-connected ex- 
citers are furnished, one for exciting the generators and 
one for the motor. 

With synchronous converters and rectifiers, a d.c. 
voltage variation beyond a few per cent cannot be ob- 
tained as readily as with a motor-generator set, and 
additional equipment is required. Among the several 
methods of obtaining d.c. voltage variation, the following 
are the most commonly used. All three methods apply to 
converters and the last two to rectifiers: booster—direct- 
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connected or separately driven; load- 
ratio control on transformers, and in- 
duction voltage regulator. 

In small and medium-size con- 
verter equipments, the most economi- 
cal and efficient way of obtaining 
voltage regulation usually is by a self- 
contained booster which is built as 
part of the converter. The usual 
limits are 15 per cent plus and minus 
from the mid position for this type 
of equipment. For the large-size con- 
verters, a separate motor - driven 
booster set operating at considerably 
higher speed than the converter is 
preferable from the standpoint of 
price, operating characteristics, and 
ventilation of the converter. 

A small voltage variation may be 
obtained on a converter by field con- 
trol, but this is not usually recom- 
mended, as it affects adversely the 
commutation, heating and power fac- 
tor of the converter equipment. This 
method, however, is used in small percentages with 
specially designed converters in conjunction with load- 
ratio control equipment on the transformers to obtain a 
closer variation between the transformer-tap points. 

With a rectifier, voltages desired between the trans- 
former-tap points may be obtained by the use of grid 
control in the rectifier. Moderate ranges in rectifier 
voltage may be obtained also by grid control alone. 


Load-Ratio Control Equipment 


Load-ratio control equipment is now being used for 
obtaining wider d.c. voltage variation on both converters 
and rectifiers, especially where high efficiency is desired. 
By this means the a.c. voltage to the converter or rectifier 
is varied by the use of taps in the transformer winding. 
These may be arranged to provide for the d.c. voltage 
variation required and also to compensate for variations 
in the a.c. supply voltage. A sufficient number of steps 
can often be obtained to give reasonably close voltage 
steps on the d.c. side of the converter, and any additional 
voltages required between these points can be obtained 
by field control on the converter or grid control on the 
rectifier. 

This load-ratio control equipment has proved itself 
reliable and is simple to operate. It may be manual or 
motor-operated and governed by a control on the switch- 
board panel similar to that used for motor-operated rheo- 
stats or governor control. As the secondary side of the 
transformers is of the multi-phase type with heavy 
current windings, it is the practice to place the load-ratio 
control equipment on the primary windings of the trans- 
formers, which, for the usual supply voltages, introduces 
no difficulty. 


Variation by Induction-Voltage Regulator 


Another method of voltage variation is by the induc- 
tion-voltage regulator used to some extent in European 
practice but not used to a great extent in this country. 
The induction regulator method usually means somewhat 
lower efficiency and lower power factor for the equip- 
ment and in most cases increased price. It would not be 
recommended except for small equipments or where 
other types of voltage variation could not be used. 

The question as to whether or not power-factor cor- 


91 


} NSD 
» Uf /, Z = A 
>. 
“ 
| 4 
ig 
S. 
Or 
d 
on 
t- 
re 
ri- 
lat 


rection is necessary or desirable at the particular plant 
also has some influence on the equipment selected. By 
the use of a synchronous motor-generator set the motor 
may be designed for a leading power factor to obtain 
any reasonable power-factor correction desired, usually 
with only a comparatively small effect on cost up to rat- 
ings of 0.8 p.f. leading. A synchronous converter should 
be operated at approximately unity power factor, so that 
power-factor corrective capacity is not readily obtained 
with this type of equipment. 


Power Factor 


Power factor of the mercury-arc rectifier equipment is 
not controllable in the rectifier itself but is dependent 
somewhat on the rating of the equipment and particularly 
on the transformer connections used. It is usually be- 
tween 93 and 96 per cent lagging. To correct this to near 
unity power factor, some expense is involved; this type 
of equipment, therefore, is not suitable for power-factor 
correction. 

It is often found in an electrolytic plant, however, that 
the conversion equipment is such a large part of the 
total plant load that even though it is not designed for 
power-factor correction, it of itself, being of a high power 
factor, gives a fairly high plant power factor, often above 
the usual limitations where power-factor penalties are 
imposed, 

As converters and motor-generator sets have been in 
service for a number of years, fairly reliable data are 
available on this item, and it is generally accepted that 
maintenance of a converter will be higher than that for 
a motor-generator set. This is due to the fact that a con- 
verter has both a.c. and d.c. brushes to replace, whereas 
on a motor-generator set only d.c. brushes need periodic 
renewal; the upkeep of the brushes on the motor- 
collector rings is a small item. 

At the present time meager data are available regard- 
ing the maintenance on mercury-arc rectifiers in electro- 
lytic service ; judging from the records of modern recti- 
fiers in railway service, this item should be smaller than 
for either of the other types of equipment, since the recti- 
fier is not of the rotating type and there are no parts 
that require periodic renewal. 


Floor Space and Weight 


The floor space and weight of conversion apparatus 
determine the size of the building and the foundations 
required and, therefore, have an appreciable effect on 
the installed cost of the apparatus and complete electrical 
station. Considering the conversion apparatus alone, 
without transformers, both the floor space required and 
weight will be highest for motor-generator sets, with 
synchronous converters next and mercury-arc rectifiers 
the lowest. Where transformers are required for all three 
classes of apparatus, the same comparison will hold. 

Comparing converters and rectifiers with their trans- 
formers and motor-generator sets without transformers, 
the total floor space and weight will be greater for a 
converter than for a motor-generator set. The mercury- 
are rectifier equipment will be smaller and lighter than 
either of the other types. In many installations, the 
main transformers may be installed out of doors, thereby 
reducing the size of the building required. 

The mercury-arc rectifier offers a considerable advan- 
tage over rotating types of equipment from the standpoint 
of foundations and ease of installation. The rectifier 
and its immediate accessories are mounted on a common 
base and, due to the absence of rotating parts, the erec- 
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tion is limited to the simple leveling of the unit. It is 
not necessary to use heavy concrete foundations, as a 
floor capable of sustaining the weight of the rectifier unit 
is sufficient. Lighter weight equipment also allows a 
saving in crane costs and mounting. These items mean 
a considerable saving in over-all station costs. 

There are others items that should be taken into ac- 
count in the layout of a plant. The different methods of 
starting the equipments in a large installation will affect 
the flexibility of operation, the building arrangement and 
cost of same, and they should be carefully considered for 
each specific installation. And the layout of the switch- 
ing control equipment for a large plant should be given 
careful consideration in order to obtain flexibility of 
operation without excessive cost. 

The usual electrolytic station, with its high load factor, 
has considerable heat liberated from the converting appa- 
ratus, switches, and buses. Therefore, ventilation of 
the station, especially if in a warm climate, should be 
given consideration so as to provide sufficient cool, clean 
air for the apparatus and a reasonable temperature for 
the operators. 


Ventilation of the Station 


In the past few years a careful study has been made 
of the air circuits around converters and motor-gener- 
ator sets and a system designed to collect definitely the 
heated air as discharged from the machine. This consists 
of involute housings around the machines arranged so 
as to collect the hot air and discharge it out of doors 
or in such a way as not to mix with the incoming or 
station air. Arrangements can be made to discharge into 
the operating room sufficient warm air for heating in 
periods of cold weather. By the use of this arrange- 
ment, machines are supplied with air at the lowest am- 
bient temperature available and the machine room also 
is maintained at a temperature suitable for the operators 
both summer and winter. As the air is definitely 
directed, less has to be handled, which results in a lower 
first cost of ventilating equipment and also considerably 
lower operating cost. 

Mercury-arc rectifiers, being water-cooled, do not re- 
quire special ventilation but should be located so that 
any heat thrown off will not be pocketed. The trans- 
formers, if self-cooled, should also be placed so as to 
receive the air necessary for their cooling. 


Dust Should Be Avoided 


If the station is located where the air carries dust or 
dirt, it is, of course, advisable either to clean the air by 
dry filters or air washers, or to inclose the machines 
completely. In some cases clean air may be obtained 
irom another location and brought to the inclosures by 
ducts. If this cannot be done, the housings should be 
equipped with coolers so that the ventilating air may be 
cooled and recirculated in the inclosure. Where the 
machine room is comparatively small, the whole room 
may be considered as a housing if desired, and its air 
recirculated and cooled. 

If there is any appreciable amount of acid, chlorine 
or other injurious fumes in the air used for ventilation, 
it will seriously affect commutation of converters or 
motor-generator sets and possibly the operation of the 
circuit breakers. For such a condition it is necessary 
to give particular attention to obtaining air free from 
fumes and it is recommended that the equipment be in- 
closed, as described in previous paragraphs on dirt 
conditions. 


Chemical & Metallurgical Engineering — V 0l.39, No.2 


iv 
‘ 
9 
be 
h 
; AY 
u 
ry 
le 
0; 
eC 
1S] 
te 
re 
RC 
1] 
Cal 
fr 
Cor 
c 
8 
= 
- 


eas 


Chemical Engineering Develops 
Fertilizer Process 


New 


NLY in proportion as it serves 
Or: economics of agriculture can 

the chemical fertilizer industry 
prosper. Its existence depends upon 
its contribution to profitable farming. 
Fertilization is justified only to the 
extent that it increases value in yields 
and quality greater than the total cost 
of its application. Fertilizer research 
is justified only wherein its objective 
is directed toward improving agricul- 
tural conditions. 

Ideal economical fertilization consists 
in supplying each plant with exactly its 
needed quantity and precise ratio of 
specifically available plant nutrients, in 
correct relative placement and at proper 
time, responsive to its requirements for 
optimum growth and fruition. Accu- 
racy and uniformity of quantity ap- 
plication require uniformity of particle 
size. To provide this accuracy and 
uniformity for varying requirements of 
ratios for different soils and crops, this 
uniformity of size must prevail equally 
effective for all ratios demanded. 

The foregoing general specification 
of fertilizer characteristics relates to 
physical forms. The chemical combina- 
tions of plant nutrients for their most 
effective utilization in the various plant, 
soil, and seasonal influences are equally 
important considerations in the fertil- 
ization economics of the future. This 
automatically develops the premise that 
advancement in production of fertilizing 
chemicals demands a process whereby 
any combination of the range of 
desirable and available plant nutrient 
compounds shall be incorporated into 
physical forms embodying non-segre- 
gable stability, uniformity in shape, 
size and analysis, and resistance ‘o 
hygroscopic influences for all normal 
storage and handling conditions. Nait- 
urally, the processing and over-all con- 
version costs of such a process must be 
lower per unit of plant food than those 
of present processes to justify its 
economic adoption in industry. 

In the present state of applied chem- 
istry, in its relation to fertilizer ma- 
terials, only the compounds of nitro- 
gen, phosphorus, and potassium are 
involved. The essential elements of 
calcium and magnesium are deferred 
from this immediate description for 
(iscussion separately in the economic 
considerations. The available chemical 
c mpounds of the three fundamental 
picnt food elements include ammonium 


_ Slightly condensed by the editor of 
em. & Met. from an original paper pre- 
nted before the New York Chapter of the 
erican Institute of Chemists, Feb. 5, 
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nitrate, urea, mono-, di-, and _ inter- 
mediate ammonium phosphates, potas- 
sium chloride, sulphate, nitrate and 
phosphates. From this group of com- 
pounds any ratio of the three funda- 
mental elements may be made up in 
stable and soluble form. All the above 
compounds are produced usually in 
crystalline form. In this research 
project the early erroneous assumption 


Extruding New Drillable Concentrated 
Fertilizer 


These spaghetti-like strings are dried and 

then cut into pieces an eighth inch long 

to give the finished product shown on 
page 95. 


was held that producing and selecting 
crystals of uniform size of all the re- 
quired compounds for any desired ratio, 
and mixing them, would fulfill the 
requirements for the fertilizer ideals 
above enumerated. On this false basis 
considerable quantities of highly con- 
centrated fertilizers were made up of 
the mixed crystalline salts and packed 
and sold. While they left the pilot 
plant in apparent free flowing uniform- 
ity, they all later reappeared in uni- 
formly hard blocks in perfect conforma- 
tion to the contour of their containers. 
This established that some entirely 
different line of attack was necessary 
to solve the problems at hand. The 
widely developed arts of spray drying 
and spray congealing into globular 
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forms were considered. However, the 
fact that the melting or drying tem- 
peratures required are above the de- 
composition points of a number of the 
desired salts disqualified these processes 
for general adoption. A number of 
other efforts were made along lines of 
the multitudinous modifications of non- 
descript and applied stirring, rolling 
and otherwise manipulating of progres- 
sive stages of liquid to solid masses that 
come within the omnifarious terminol- 
ogy of “granulation.” In no case did 
any results provide particles of suffi- 
cient uniformity in shape, size, or 
contour even to approach the degree of 
“drillability” essential to meet the 
farmer’s requirements for its accurate 
application. 

It was then decided to direct the 
objective toward a process of controlled 
formation of each individual particle, 
from a positively homogeneous mass 
of constituent salts. Spherical particles 
of homeopathic pill proportions ap- 
peared to be the ideal form. However, 
study and investigation determined that 
such a product required intricate phar- 
maceutical equipment involving mainte- 
nance and attendance costs beyond any 
bearable fertilizer production costs. 

A general conception evolved the 
principle of extruding a homogeneous 
paste through apertures of the desired 
diameter and subsequent or currently 
cutting the extrudes into desired 
lengths. A most nearly universally ap- 
plicable size of 2 mm. diameter and 
14 diameters, or 3 mm., long was set up 
as a standard. Some pastes of salts 
with their aqueous solution of consist- 
encies thought to be extrudable were 
laboriously fabricated by hand when 
all available types of mixers selected 
failed. Samples of these pastes were 
sent to specialists in extrusion ma- 
chinery and operations, with request 
for advice and counsel as to the proper 
equipment and operating data required 
for their extrusion. The outside con- 
sideration and study of this problem 
involved considerable delay, and finally 
brought the report that these pastes 
were not truly plastic and hence were 
not subject to extrusion. However, the 
research workers on this immediate 
problem in the Swann Chemical Co. 
laboratories were in the meantime con- 
tinuing their efforts at extrusion of 
these salt pastes, in blissful ignorance 
of their unextrudable properties ; in fact 
they had already extruded some when 
the negative and belated expert advice 
reached them. With the benighted 
evolution of a few ounces of product 
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establishing the possibility of extruding 
a non-plastic, two combined and inter- 
dependent problems arose for solution: 
One, the economic preparation of the 
salt pastes of extrudable consistency, 
the other, the determination of the con- 
ditions under which the extrusion is 
performed, and the development of 
equipment controlling these limiting 
conditions. 


New Type of Mill Developed 


In the paste production, all of the 
types of mixers involving the principle 
of interacting blades or knives failed. 
The salt paste, when approaching the 
extrudable degree of plasticity, develops 
such a tenacious toughness that no cut- 
ting mechanism will continue to cut 
through it by any reasonable applica- 
tion of power upon it. The edge runner 
type of mill in which scrapers are co- 
ordinated with roller mullers has been 
most successful in carrying out this 
required combination of operations. 
The control of the effective weight of 
these rollers is a determining factor in 
the success of the operation. 

The functions to be performed in 
this mill consist of grinding the salts 
to a finely divided state, providing sur- 
face contact of the entire mass for 
intimate and progressive gas reactions, 
intimate admixture of the entire mass 
throughout the cycle, and final kneading 
of the mass to homogeneous extrudable 
consistency. The effective weight of 
the mullers is of greater requirement in 
the grinding operation and is essen- 
tially limited in the kneading operation. 
Heavy rollers passing over the paste 
compress it to a point of forming hard 
cakes, thus destroying the required 
homogeneity for extrusion. This fea- 
ture was corrected by developing a mill 
in which the muller rollers are mounted 
in individual independent suspension 
with selective counterweighting, where- 
by a change from heavy effective 
weights in the grinding stage is in- 
stantly effected to light weight for the 
kneading stage. Under this kneading 
action the alternate pressure and release 
cause alternate solution and reprecip- 
itation of the salts with their associated 
solution, so that there is effected a final 
equilibrium between the infinitely fine 
particles of the combination of the salts 
and the solution with which they are 
bound together. 

In the preparation of this paste the 
combination of the bases, acids, and 
neutral components is effected simulta- 
neously with the grinding, mixing, and 
kneading operation. ‘This effects sub- 
stantial economy in the conversion cost 
of the ultimate product from the basic 
materials. For nitrogen and phosphorus 
compounds the cheapest raw materials 
at present available are ammonia and 
phosphoric acid. Both require fixation 
for use in fertilizers. The production 
of ammonium phosphate, either the 
mono-, di- or intermediate stages, in- 
volves comparatively expensive equip- 
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ment of solution, neutralization, evap- 
oration, crystallization and handling of 
relatively large quantities of mother 
liquors. In this described procedure 
all such operations are bypassed. 

The processing mill has the pan, 
scrapers, and muller mechanisms in- 
closed in a pressure-tight hood. The 
potash and other salts available as such 
are passed into the pan through valve- 
locked means, and the liquid phosphoric 
acid and gaseous ammonia passed into 
the pan in controlled proportions. The 
combination of the ammonia and phos- 
phoric acid is effected simultaneously 
and coordinately with the grinding of 


the salts. The ammonium phosphate is : . 
‘ been built and from these all the funda- 


thus precipitated in finely divided state 
on the progressively developed surfaces 
of the grinding salts. The combination 
is thus effected completely without 
solutions or any processing residues for 
re-treatment. The complete combina- 
tion of the NH, and H,PO, is effected 
up to diammonium phosphate in ten 
minutes where pressure is applied. 
Dispersion of the heat of reaction and 
its use for evaporation of accompanying 
water is automatically effected through 
adjuncts developed in the design of this 
processing mill. 

This provides means for producing 
uniform combinations of any interme- 
diate molecular ratio of salts. Crystal- 
lization can produce only salts having 
definite molecular ratios. For instance, 
NH, and H,PO, will crystallize only 
as (NH,)H,PO, and as (NH,),HPO,. 
Where an intermediate proportion of 
N and P,O, is desired, a mixture of 
crystals would be available only where 
the old crystallization method is used. 
It was shown above that a permanent 
uniform mixture of the crystals of 
mono- and of di-ammonium phosphate 
is unattainable. In this process any 
ratio of the salts above mono-ammo- 
nium phosphate may be produced with 
absolute assurance of permanent homo- 
geneity and stability. The same thing 
applies to any other salts and com- 
pounds that may be desired, as, for ex- 
ample, anhydrous ammonia solutions of 
ammonium nitrate. 

The operation of this stage of this 
process is essentially intermittent. It 
was therefore essential that means be 
developed for eliminating all possible 
labor and delays in loading, processing, 
and unloading. The design of mill, 
which is confidently worked out from 
data obtained from several pilot mills 
up to 500-lb. batch sizes, is for one-ton 
batches. The mill will run continuously 
and the salts, acid, and ammonia are 
charged into it simply with valves. 
The regulation of the selective counter- 
weighting for the two steps of grinding 
and kneading is effected by one valve. 
The unloading of the sticky, gummy 
paste from this mill appeared to be 
quite a problem at first, but there has 
been developed a vertical screw which 
moves down, automatically removes the 


complete charge in maintaining sealed 


relation with hood, and moves back in 
three minutes. Only one attendant is 
needed for two mills, each completing 
a cycle of operation every 40 minutes. 
The paste is delivered by means of this 
unloading screw directly into the 
hopper, from which the extrusion ma- 
chine takes its feed automatically. 
Extruding and Sgreening Operations 
The extruding mechanism has re- 
quired complete development in all 
details. Standard extrusion machines 
built to operate upon plastic materials 
are utterly useless on this character of 
materials. Six different machines have 


mental principles and data for larger 
unit design have been developed. The 
pilot machine at present in operation 
has a capacity from 1,000 to 1,500 lb. 
per hour and is in daily use on produc- 
tion for field tests. The paste is fed 
by hand and the extruded material in 
long sections drops on a cooling and 
hardening conveyor. This treatment 
consists in blowing cold air through the 
screen conveyor carrying the freshly 
extruded sections, which hardens them 
sufficiently to withstand temporary 
storage, and to the drying and handling 
operation immediately following. 

The extrudes upon discharging con- 
tain about 6 per cent water. The cool- 
ing and hardening conveyor reduces 
this to about 4 per cent. The drying 
operation consists primarily in circulat- 
ing the sections through a cylindrical 
dryer. With product containing di- 
ammonium phosphate, the temperature 
of the extruded sections must be main- 
tained below 70 deg. C., which requires 
about 8 hours to dry them down to 
about 0.75 per cent water. This drying 
time is not a serious burden, since no 
labor is required except the charging 
and discharging. It is proposed that a 
compartment cylindrical dryer be used, 
having a capacity of ten tons; hence, 
ene dryer would be required for each 
30 tons daily, or 10,000 tons annual 
capacity. The dried product consists 
of sections ¢ in. diameter in lengths 
from } in. to } in. 

The next step consists in cutting and 
screening the sections to uniform 
lengths of about 14 diameters, or } in. 
The screening involves complete separa- 
tion of all the undersize product or 
fines, and the separation of the desired 
length (4 in.) from the longer lengths 
of the same diameter. Obviously such 
a screening requirement demands rigid 
characteristics. A special screen re- 
quired development. This is a wire 
screen having a low amplitude of vibra 
tion that will cause the product to 
flow over its surface with all particles 
substantially in contact with the screen. 
Any of the longer particles projecte: 
by the vibration for a distance more 
than that of their diameters will likel 
pass through the screen openings end- 
wise. 
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This New Drillable Fertilizer, in the Form of Cylindrical Granules Resembling 
Smokeless Powder, May Be Made to Contain Any Desired Ratio of Plant Foods, 
as Shown in Table to Right 


A screen has been successfully de-’#with its caking effect, than a surface 


veloped which very satisfactorily makes 
a complete separation of the product in 
one pass over the multiple set. The 
overlengths pass off the screen into a 
cutting roll, which cuts them into 
exactly the desired lengths and returns 
them in circuit with the screen de- 
scribed. This cutting roll is the result 
of considerable research and experi- 
mentation. It consists of two parallel 
rolls, the lower roll having longitudinal 
grooves just fitting the extruded sec- 
tions. The upper roll has transverse 
grooves of duplicate contour to those 
on the lower roll. The upper roll re- 
volves in counter-clockwise direction, 
opposite to that of the lower roll and 
with ten times the peripheral speed. 
The result of this coordinated arrange- 
ment and motion is that the sections 
can be carried into the cutting zone 
only between the rolls when they are 
lying in the grooves of the lower roll. 
The grooves on the upper roll form 
circular knives at their intersections, 
which serve to cut the sections into 
exact lengths. 

The product is now ready for bag- 
ging and shipment. The fines is less 
than 3 per cent of the total product 
and is returned to the processing mill 
tor re-treatment. This product consists 
of hard, dense, smooth-surfaced, par- 
ticles of uniform size and shape. The 
drying operation produces a surface 
having even greater density than the 
interior. This is due to the fact that 
the water content, forming a saturated 
solution, must migrate to the surface as 
a solution. It is there that the water 
is evaporated, leaving the residual salts 
therefrom filling the microscopic in- 
terstices at the surface of each particle. 
The rolling and polishing action re- 
moves all minute projections from the 
surface. This is an important factor 
in the hygroscopic resistance of the 
Product, since a perfectly smooth sur- 
face presents vastly less relative area 
for retention of atmospheric moisture, 


with even minute projections and un- 
culations. 

It appears safe to state that this form 
of product has at least twenty times the 
hygroscopic resistance of the corre- 
sponding mixture of crystalline salts. 
That is, where open piles of this product 
and corresponding crystalline salt mix- 
tures are exposed to the same atmos- 
pheric condition the crystalline salts 
were caked hard in six days, whereas 
the extruded product described re- 
mained loose and showed only slight 
caking after 120 days. Shipment has 
been made in paper-lined bags, and in 
no case has there been any report other 
than that the product remained loose 
and free-flowing after several months. 

The first production of this product 
began in January, 1930. Several lots 
have been retained in storage tests 
which passed through the entire spring, 
summer and autumn in an unheated, 
well-aired building in Anniston, Ala., 
with no caking whatever. During the 
season of 1931 about 75,000 Ib. of this 
driflable concentrated fertilizer was 
produced. It was all used in field tests. 
Although its physical and chemical 
characteristics met substantially all the 
requirements set forth in the ideal 
specifications developed, it is, of course, 
necessary to prove its value in actual 
field tests. A large portion of this 
product was donated and the field tests 
were conducted under direction of 
county agents. Twenty different states 
received some of this product. Over 
700 field tests were made in the initial 
year 1931. The conclusive facts re- 
ported, and confirmed by cooperating 
planters, from this series of tests are 
all highly favorable to the new product. 

While upward of 100 different ratios of 
N, P:Os and K,O from substantially all 
available fertilizing chemical compounds 
have been produced in the pilot plant, only 
a limited number were used in field tests. 
It was desired to make comparative tests 


of all the ratios possible within themselves, 
and the number of tests available limited 
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the possible number of ratios subject to 
comparison. The ratios used in field tests 
consisted of: 


Total Plant 


N P.O; K,0 Food 
17 34 17 68.0 
13 34 20 67.0 
13 26 26 65.0 
10.5 21 32 63.5 
7.5 39 20.5 66.5 
14 42 14.0 70.0 
21 53 0 74.0 


Questions have arisen as to the omis- 
sion of needed plant nutrient elements 
of calcium, magnesium, manganese, and 
of minor elements. The elements may 
easily be incorporated in the new form 
of drillable concentrated fertilizer and, 
wherever demanded specifically, they 
will be so supplied. However, their 
omission in this stage of this research 
development is based upon economic 
consideration of the farmer’s interest. 
There is no question whatever as to the 
absolute needs of calcium and magne- 
sium for many specific soils and crops. 
However, soil amendment correction 
demands lime in quantity many times 
that of the principal nutrients of N, 
P,O; and K,O. Therefore, if the full 
lime requirement for any specific acid 
soil were incorporated in the fertilizer, 
the grade would be actually lower than 
the present minimum legal require- 
ments. The lime requirement likewise 
varies with soils and crops. No stand- 
ard ratio of CaO to N, P,O;, K,O is 
possible. Hence, any given CaO con- 
tent of the complete fertilizer is likely 
to be deficient for the needs or to be 
an unnecessary component. 

Where the farmer needs lime, he can 
obtain it at lower delivered cost di- 
rectly from the source rather than 
through the fertilizer. If the lime is 
incorporated into the fertilizer, the 
consumer is essentially burdened with 
the costs of the freight from the lime 
quarry to the fertilizer plant, plus a 
profit on its purchase cost by the 
fertilizer manufacturer, plus the cost of 
handling and processing cost into the 
fertilizer, plus the cost of bagging in 
proportion to its relative weight, plus 
the cost of freight to his point of de- 
livery. These additional costs can be 
eliminated in the farmer’s important 
production cost by purchasing his lime 
and applying it separately where and 
as needed. 

The pilot operations and field tests 
of 1931 established the achievement of 
the principal objective sought. The 
pilot-plant production and field test 
work will be continued in 1932 more 
intensively and extensively than the 
previous work. Before-embarking upon 
a large production program it appears 
expedient and desirable to continue this 
work upon a research basis for at least 
another year in an effort to prove all 
points of production and application, 
and to determine features of improve- 
ment whereby agriculture may be bet- 
ter served through this development. 
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HEMICAL 


Essentials of Economics 


Economics ror Encrneers. By Edison L. 
Bowers and R. Henry Rowntree. 
McGraw-Hill Book Co., New York City, 
1931. 478 pages. Price, $4. 


Reviewed by Tueropore M. Switz 


T has become a truism among those 

engaged in finance or business man- 
agement that the majority of even very 
capable engineers are notoriously ignor- 
ant on the subject of economics. Yet to 
solve the complex problems of modern 
industry, both engineering and economic 
knowledge are required. “Economics 
for Engineers,” if read with some care 
by engineering students or operating en- 
gineers, will probably achieve more than 
any other recent book in making intel- 
ligible to our profession the language 
and problems of the economist. 

The book has none of the “dry-as- 
dust” flavor of most works on econom- 
ics, but instead is packed with detailed 
practical examples, with interesting 
charts and tables, and has in addition 
an excellent set of references at the end 
of each chapter to most of the worth- 
while books on economics and scientific 
management that have appeared in re- 
cent years. The subject is obviously 
immense and, from the point of view of 
the professional economist, the authors 
have somewhat weakened their presen- 
tation by commenting, at least super- 
ficially, upon most of the major prob- 
lems of modern economics and sociology. 
Despite this criticism, however, the book 
is a valuable contribution to a little- 
known subject and deserves a place on 
the bookshelf of those engineers who 
wish to become acquainted with this im- 
portant field. 


America’s First Scientist 


Tue Incenrous Dr. FRANKLIN. Selected 
Scientific Letters. Edited by Nathan G. 
Goodman. University of Pennsylvania 
Press, Philadelphia, Pa., 1931. 244 pages. 
Price, $3. 

T WOULD be hard to choose more 
appropriate or stimulating spare-time 
reading for a profession that lives by 
its scientific wits than this selection 
from the versatile mind of Benjamin 

Franklin. Historical perspective em- 

phasizes his increasing stature among 

the greatest products of the American 
soil: an independent character, fertile, 
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unique, yet unmistakable in origin, and 
welcomed, without apology for it, every- 
where. That his many-sided interests 
constantly enrich each other becomes 
apparent in his highly diversified scien- 
tific utterances, which, in addition, give 
his native curiosity and resourcefulness 
especially free play. 

Among the communications so attrac- 
tively collected in this volume are the 
reports on the hydrogen-gas balloon of 
Paris, the buffoonery on daylight saving 
(by retiring and arising betimes), the 
explanation of his efficient, improved 
fireplace ; the experiments on cooling by 
evaporation; and the account, to 
Priestley, of the flammability of marsh 
gas. Whatever his subject, it finds 
fertile soil in Franklin’s rich intellect, 
and soon yields some fruits. Wherever 
these results have proved not strictly 
sound, his methods have at least been 
exemplary and entertaining. Who could 
now improve on this?—“I think it 
would be saving money to engage by a 
handsome salary some engineer . 
who has been accustomed to such busi- 
ness. . . . A single mistake thro’ 
inexperience, in such important work, 
may cost much more than the expence 
of salary to an ingenious young man 
already well acquainted with both prin- 
ciples and practice.” 


Heat Technology 


REGENERATOREN, REKUPERATOREN, WINDER- 
HITZER: Die Waermeriickgewinnung in 
Industriellen Ofenanlagen (Regenerators, 
Recuperators and Air Heaters). By 
Werner Heiligenstaedt. Verlag Von 
Otto Spamer, Leipzig, 1931. 345 pages. 
Price, 36 M. 


Reviewed by W. H. McApAms 


HIS volume on recuperators and 

regenerators is the fifth of a series 
on industrial furnaces, and its author, 
Dr. Heiligenstaedt, has previously con- 
tributed valuable papers on regenerator 
calculations. The derivations often are 
long, and the final equations complex, 
but the large number of charts and 
tables greatly reduce the labor of cal- 
culation. For example, the derivation 
of the equation for the over-all co- 
efficient of heat transfer per period in 
regenerators occupies twenty pages, but 
numerical values for over-all co- 
efficients are easily selected from tables 
which have been calculated from the 
complicated equation. The author de- 


rives equations for determining the ef- 
fect of heat recovery on fuel consump- 
tion and combustion temperature, for 
pressure drop and draft loss in re- 
cuperators and regenerators, and for 
calculating flue-gas temperatures in the 
furnace. This method of calculating 
flue-gas temperatures in furnaces at 
various distances from the burner is 
unique, but some questionable assump- 
tions made in the derivation make the 
final equation of doubtful value for gen- 
eral use. 

This book contains considerable 
descriptive matter and a number of 
drawings, but its principal value lies in 
the development and application of 
quantitative methods of calculation for 
recuperators and regenerators. De- 
tailed examples are given. 

The discussion of heat transfer by 
convection is confined to those types oc- 
curring in recuperators and regenera- 
tors, principally heat transfer between 
solids and gases flowing inside tubes, 
outside tubes, and through checkerwork. 
The equations are simpler than the 
usual general forced convection equa- 
tions, because they are intended to apply 
only to flue gas, fuel gas, and air. The 
treatment of radiation is very brief. 

The author gives few references and 
no table of nomenclature. The latter is 
a serious drawback, since the reader 
must often search through many pages 
to find the meaning of the symbols used. 
Nevertheless, the book is a successful 
use of theoretical methods of attack at 
practical problems and thus is useful 
for the designer of equipment. 


Protective Coatings 


RosTsCHUTZ - ROSTSCHUTZANSTRICH. By 
Hermann Suida and Heinrich Salvaterra. 
Julius Springer, Vienna, Austria, 1931. 
344 pages. Price, 24 M. 


Reviewed by E. L. CHaAppEtt 


HE authors have prepared a com- 
plete review of the literature on the 
subject of corrosion of iron and steel 
in the atmosphere and its prevention by 
protective coatings for the use of prac- 
tical engineers who do not care to or 
are unable to assemble for themselves 
the information relating to this subject, 
which is to be found scattered throug) 
scientific journals and many trade pub- 
lications. 
A brief but broad discussion of the 
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general theory and mechanism of cor- 
rosion is followed by a brief treatment 
of metallic protective coatings. Drying 
oils, lacquers, pigments, dryers, and ap- 
plication of these coatings are then 
taken up in considerable detail. Sec- 
tions on many of the newer synthetic 
coatings are included. An effort is 
made throughout to give the funda- 
mental physical and chemical principles 
involved and to give basic explanations 
of phenomena such as hardening of 
coatings and progress of coating de- 
terioration. The last third of the book 
takes up the testing of paints and pro- 
tective coatings, particularly by ex- 
posure and laboratory tests of the fin- 
ished products. Standard tests for raw 
materials and constituents also are dis- 
cussed. 

For the benefit of those who wish to 
follow further details of particular sub- 
jects, the original references are given, 
approximately 800 publications being 
referred to throughout the text and in 
the bibliography. Considerable use has 
been made of American as well as 
European papers and data. Photo- 
graphic illustrations have been freely 
used and are valuable additions to the 
text. 

Although intended as a summary for 
the practical engineer, this book will be 
found useful by those interested in the 
more general or theoretical aspects of 
the subject of rust-protective coatings 
and paints. 


Water Control 


EXAMINATION OF Water. By William P. 
Mason and Arthur M. Buswell. Sixth 
Edition, 1931. John Wiley & Sons, Inc., 
New York City. 224 pages. Price, $3. 


Reviewed by Suepparp T. Powe. 


OR more than thirty years Mason’s 

work has been considered a stand- 
ard text on this subject, and few 
books relating to water analysis have 
been so widely read. Much of this popu- 
larity has been due to the clarity of the 
text and to the author’s simplicity in 
presentation of scientific facts. In the 
present edition the authors have wisely 
followed this same procedure and have 
retained much of the original data, 
which affords an invaluable historical 
background. 

The book has been greatly enlarged 
by the addition of a number of essential 
analytical methods required by current 
water purification practice. As in the 
earlier editions, the text has been ar- 
ranged in two parts. Four chapters are 
devoted to chemical analyses and one 
chapter to the bacteriological examina- 
tion of water. Chapter four, relating 
to laboratory exercises for water treat- 
ment, should be of great assistance to 
students, engineers and chemists who 
possess no special training in water 
purification but who are faced with re- 
sponsibility for the control of water- 
treating systems. The appendix con- 
tains many data pertinent to water 
analyses and water purification. 

The “Report of the Advisory Com- 


mittee on Official Water Standards” has 
been included in the present edition. 
The most valuable addition to the pres- 
ent edition is the discussion of the de- 
termination of the hydrogen-ion con- 
centration of water and methods of 
analyses of boiler waters. 


The Steel Chemist’s Laboratory 


CHEMICAL ANALYSIS OF IRON AND STEEL. 
By G. E. F. Lundell, James Irwin Hoff- 
man, and H. A. Bright. John Wiley & 
Sons, Inc., New York City, 1931. 641 
pages. Price, $7. 


Reviewed by F. FENwick 


HIS book is an exceedingly com- 

prehensive treatise on the analysis 
of iron and steel, including not only the 
determination of the common elements 
encountered in ferrous alloys but the 
special elements found rarely or in 
minute quantities, and the ores, refrac- 
tories, and other materials entering into 
the manufacture of such alloys. Practi- 
cally the whole field of inorganic 
analysis is covered. The book is written 
for the conscientious analyst without 
special previous experience but it is of 
great value to anyone interested in the 
composition of steel works products. 

The authors have happily avoided 
making their book a collection of reci- 
pes, although it is primarily a com- 
pilation of methods which work. They 
devote much more space to discussion 
of the principles involved in their 
methods than to the experimental de- 
tails, although the latter are presented 
with the greatest clarity, and they keep 
the reactions involved ever before the 
reader. One is convinced that the 
methods recommended have been tried 
by them not once but many times. The 
prospective worker is warned of pitfalls, 
the interfering elements are carefully 
stressed in each instance, and the solu- 
tion of the special case indicated. The 
accuracy that may reasonably be ex- 
pected of a given determination is con- 
tinually emphasized and in the most 
outstanding cases considerable quantita- 
tive data are presented. The book may 
be termed an optimistic work in that it 
not only points the way to the avoidance 
of trouble but it lays many analytical 
bogeys. 

It is true that for the most part the 
methods presented are those which have 
stood the test of time, but the student is 
introduced to the newer or less popular 
procedures by means of copious notes 
to the original literature. The authors 
have shown their wisdom in their almost 
complete avoidance of references to so- 
called “selected methods” employed in 
industry. 

It may also be said that the authors 
are obviously not “potentiometric 
minded.” The potentiometer indicator 
is rather pushed into the background, 
and its faults, which are far oftener 
inherent in the reaction involved than 
in the indicator itself, emphasized to 
the detriment of the beautiful scope and 
accuracy obtainable by such methods. 
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The reader gets the impression that 
such potentiometric methods as are 
mentioned are not used by the writers, 
but potentiometry is not neglected in 
the notes, and the authors may be quite 
correct in their apparent assumption 
that these methods are not best suited 
to the reader they desire most to reach. 
In any event such criticism is distinctly 
minor, in view of the general excellence 
of the book. It is wholeheartedly recom- 
mended as a necessary addition to any 
live analytical library. 


Chemical Histories 


A History or Cuemistry. By F. J. 
Moore and William T. Hall. Second 
Edition. McGraw-Hill Book Co., New 
York City, 1931. 324 pages. Price, $3. 

A History oF THE BRITISH CHEMICAL IN- 
pustry. By Stephen Miuall. Ernest 
Benn, Ltd., London, 1931. 273 pages. 
Price, 10s., 6d. 

FOnrzig JAHRE METALLGESELLSCHAFT, 
1881-1931. By Walther Dabritz. Pub 
lished by the Metallgesellschaft, Frank 
furt, Germany, 1931. 303 pages. 


ERHAPS chemical literature has 

“gone” biographical too. In any 
case, among the several histories in 
the field that have appeared lately, there 
is variety in the types represented. The 
Moore-Hali volume covers the entire 
career of chemistry from its beginnings 
to the present, necessarily in broad, 
concise terms. As a revision of a much 
earlier work, its treatment, dwelling on 
personalities and exceptional achieve- 
ments, will be familiar to many; Dr. 
Hall has expanded and modernized cer- 
tain portions, adding, quite fittingly, a 
sketch on Dr. Moore, who died in 1926. 
Altogether it constitutes a very readable 
and judicious survey, enhanced in ap- 
pearance by plentiful illustrations. 

In the second volume listed, the life 
of the British chemical industry is the 
object of a more confined biographic 
treatment. Appropriately, it was pre- 
pared on the occasion of the 50th anni- 
versary of the Society of Chemical In- 
dustry, whose foundation itself was an 
event of the history covered. In this 
space it is impractical (as well as un- 
necessary) to check the historical de- 
tails of the treatment, or to question 
the divisions of the book into separate 
chemical groups of disputable identity. 
The work is well planned, covers each 
industry from its scientific origins 
down to actual plants, and is equipped 
with bibliographies and a generous sup- 
ply of good halftones. The name of 
the author will be guarantee, to many, 
of its competent style. 

It remains, as in other recent cases, 
for the private enterprise to issue the 
story of its life in most resplendent 
form. The Metallgesellschaft commem- 
orates its 50th birthday with a volume 
which for printing, binding, and photog- 
raphy must rank high in book-making 
craft. Furthermore, it draws on its 
widely known statistical service to il- 
luminate the text with tables that throw 
a light on the last 50 vears of the metals 
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industry. Bereft of immense foreign 
holdings during the War, the company 
is to be admired for this new testimony 
to its firm existence throughout a half 
century of varying ease and stress. 


Domestic Gas Technology 


AmericAN Gas Practice. Volume I— 
Production of Manufactured Gas. Pub- 
lished by the author, Jerome J. Morgan, 
67 Salter Place, Maplewood, N. J., 
1931. 969 pages. Price, $8. 


Reviewed by R. S. McBrive 


on gas engineering 
which relates to American prac- 
tice is so very limited that this 
volume by Prof. Morgan will be doubly 
welcome. It represents a serious effort 
to give a comprehensive picture of 
American practice with reference to the 
production of manufactured gas and is 
very successful in presenting a well- 
balanced story. 

In its full title the book is called “a 
textbook,” and it fully qualifies under 
this designation; the presentation is 
particularly suited to classroom and 
student use. But despite this distinc- 
tive application, the volume has great 
merit as a reference work for chemical 
engineers who have anything to do with 
solid fuel processing. In many cases 
the textbook character adds that elemen- 
tary summary which is most welcome 
to one many years out of college. It 
gives in many cases elementary rela- 
tionships or scientific facts that are all 
too hard to find in the more advanced 
engineering works of a reference na- 
ture. 

Prof. Morgan has had advice and 
suggestions in the preparation of this 
work from a group of distinguished en- 
gineers designated by American Gas 
Association as an advisory committee. 
The author has, partly as a result of 
this cooperation and partly because of 
his personal wide acquaintance in the 
industry, presented an up-to-date, de- 
pendable work. It is strongly com- 
mended to any who wish to have either 
a reading or a reference volume on the 
subject covered. 


Products of Research 


SCIENCE in Action. By Edward R. Weid- 
lein and William A. Hamor. McGraw- 
Hill Book Co., Inc.. New York City, 
1931. 310 pages. Price, $3. 


Reviewed by James H. Cottins 


| 287 pages of text, the authors of 
this book, both connected with the 
Mellon Institute of Industrial Research, 
have been limited to a sort of news- 
reel treatment. They start with the 
historic background of research in this 
country, and expound the scientific 
groundwork in mathematics, physics, 
chemistry, geology, biology, psychology, 
economics, and engineering, and then 
give the reader succinct chapters deal- 
ing with research in particular indus- 
tries, and the application of research 
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methods to mechanization, management, 


finance and personnel. An excellent 
discussion for the student and perplexed 
industrialist, but somewhat briet and cool 
for the general reader—including that 
general reader who is a business man, 
and who enjoys reading about the 
wonders of science as much as any 
other layman, but who comes to the 
scientist with his own set of questions. 

For several years, the present re- 
viewer has had contacts with a western 
laboratory, and frequently met the busi- 
ness man who says, “Yes, science is 
wonderful—but just what will it do for 
my business?” His next question is, 
“How much will it cost?” Then, 
“What kind of results will you guaran- 
tee?” When he hears the scientist’s 
answers, very often the prospect of help 
from research seems too vague and 
expensive. But if he has courage, and 
goes ahead, then he wants to know, day 
by day, “How much longer is it going 
to take?” There is need for a book 
which will go into the difficulties of re- 
search, arfd its methods, and viewpoints, 
so that the business man may estimate 
its value to his own business. 

In two or three years, there should 
also be material for another popular 
book on research, made up of material 
which is even now appearing: the re- 
sults of work undertaken during the 
depression. Investigations now afoot 
should furnish many new wonder 
stories, and probably many of these 
stories will be set outside as well as 
inside laboratories, for science has been 
challenged to show its worth in human 
relations, and it will hardly fail to 
answer. 


Chemical Leather Analysis 


ANALYysIs OF LEATHER AND MATERIALS 
Usep 1n Makrnc It. By John Arthur 
Wilson and Henry Baldwin Merrill. 
McGraw-Hill Book Co. 1931. 512 
pages. Price, $7. 


Reviewed by Vincent J. MLEJNEK 


N THEIR preface, the authors say 

“The object of this book is to give, in 
convenient form, working directions for 
the analysis and testing of leather and 
all the more important materials used 
in making leather; brief discussions of 
the principles upon which the methods 
of analysis are based; shortcomings of 
the methods; common sources of 
error and interpretation of the results 
obtained.” 

The book is frankly a compilation of 
methods in common use, but it is more 
than merely that, because it contains 
the comments of the authors on the 
methods and their interpretations of the 
results obtained. Owing to their broad 
experience and recognized high stand- 
ing in the industry, their comments add 
greatly to the value and interest of the 
book. Considerable attention is given 
to analysis of the liquors used in the 
manufacturing processes in the beam 
house, tannery, and curry shop. Not 
only are the older methods of investiga- 
tion given adequate attention but room 


is found for a rather complete discussion 
of the more modern tools and methods, 
such as the microscope, enzymes, bac- 
teria, and hydrogen-ion concentration. 
A chapter also is devoted to methods 
for studying “Physical Properties of 
Leather,” a subject in the investigation 
of which the authors were pioneers and 
which is attracting growing attention. 

The book is of value not only because 
it makes accessible under one cover 
much information which anyone con- 
cerned with the study of leather must 
have but also because there appears at 
the end of each chapter a fairly extended 
set of references to articles relating to 
its subject matter. The book is clearly 
printed and should be a welcome addi- 
tion to the library of anyone interested 
in leather and its making. 


Corrections 
To the Editor of Chem. & Met.: 


Sir :—It is gratifying to read, in your 
editorial in the December number, that 
fire protection engineering is worthy of 
recognition as a profession. It is not 
at all gratifying to learn that Chem. & 
Met. does not know of the existence of 
a department of fire protection engineer- 
ing, now in its 29th year, at Armour In- 
stitute of Technology. 

The department offers a standard 
four-year engineering course, leading to 
the degree of Bachelor of Science in 
Fire Protection Engineering, which has 
thus far been conferred on 247 gradu- 
ates. In recent years the average regis- 
tration has been approximately 100. 
Naturally, the curriculum devotes to 
chemical subjects an amount of time 
which is second only to that required 
of chemical engineering students. The 
professional fire protection engineering 
work of the department includes two 
years of laboratory assignments at 
Underwriters’ Laboratories. It is per- 
haps not necessary to give further de- 
tails of the curriculum, but it is designed 
to provide broad engineering, training 
and to include special instruction re- 
garding fire hazard, fire resistance, and 
fire extinction. 

Our graduates, with practically no 
exceptions, are employed by organiza- 
tions which are directly concerned with 
fire protection. The demand for them 
by the fire insurance business, in its 
testing laboratories, inspection bureaus, 
insurance companies, agencies, and 
brokerage houses has been such that 
practically none have been available for 
industrial occupations. 

B. FINNEGAN, 


Professor, Fire Protection Engineering. 


Armour Institute of Technology 
Chicago 


A Case of Misrepresentation:—The 
pictures appearing in the article on the 
Shell Chemical Co., Chem. & Met., 
November, 1931, pages 636-7, are found 
to be mislabeled. The two captions will 
read correctly as they stand if sub- 
stituted for each other. 
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SELECTIONS FROM RECENT LITERATURE 


FiLttRATION. Max Dolch. Chemische 
Apparatur, Jan. 10: pp. 4-6. The rela- 
tions between a filter medium and the 
apparatus and manner in which it is 
used are so intimate that no successful 
solution of practical filtration problems 
is possible without exercise of good 
judgment in all three aspects of the 
question. That is, the filter medium 
must be well chosen, the apparatus must 
be suitable for the medium and for the 
intended use, and the operation must be 
skillfully managed. Maximum total pore 
volume in the medium is important, for 
the sake of permeability to liquid, but 
impermeability to the smallest solid par- 
ticles must not be sacrificed. It is not 
only the size but the configuration of 
the pores that governs permeability; in- 
deed, the latter is the major factor. This 
explains why microscopic examination 
tells little about the actual performance 
of a filter medium; only actual tests 
will give a reliable verdict. Configura- 
tion is important also for cleaning a 
used filter medium; a filter cloth is easy 
to clean, as a rule; but the extra expense 
of dismounting the cloth and replacing 
it offsets its advantage in ease of clean- 
ing as compared with a rigid medium 
which is cleaned in place. It is helpful 
to consider the ideal case of a filter layer 
made up of spherical particles, and to 
compare the pore configurations of cubi- 
cal and tetrahedral packing of the parti- 
cles. This is particularly important in 
connection with use of powdered filter 
aids, when the powder becomes the true 
filter and the original filter serves 
merely as a carrier. Proper choice and 
use of filter aids is one of the principal 
secrets of success, 


FRACTIONATING Cotumns. S. Libin- 
son. Chemische Apparatur, Dec. 10; 
pp. 253-8. Calculations for the per- 
formance of bubble tray fractionating 
columns, when based on the assumption 
of physical equilibrium between liquid 
and vapor, give results for the “ideal” 
column ; but this does not provide a true 
picture of actual operating results. 
Hence, in this investigation, a basis is 
sought for calculating the dynamic con- 
ditions representing the actual practical 
performance of a bubble tray fraction- 
ator. From known relations between 
the compositions of vapor and liquid 
over a given tray, an equation is derived 
which gives the number of trays re- 
quired in a tower to produce a given 
effect. This equation, with certain as- 
sumptions, shows the number of trays 
required for the ideal fractionator, and 
in terms of known conditions permits 
calculation of the number for the actual 
operating tower. The use of the equa- 
tion is illustrated by a sample calcula- 
tion covering fractionation of a sulphate 
liquor containing 0.8 per cent ethyl alco- 
hol, of which 97.5 per cent is to be re- 
covered (that is, the concentration is 
to be lowered to 0.02 per cent by frac- 


tionation). A major advantage of the 
equation is that it can be used without 
the aid of graphic methods; this elimi- 
nates an important source of error for 
cases where the initial concentration of 
one component is very low. 


ALUMINUM CORROSION - RESISTING 
Attoy. Hans Wolf. Chemische Fa- 
brik, Dec. 30; pp. 493-4. Although pure 
aluminum (99.5 per cent and higher) 
resists corrosion much better than the 
crude metal, its chemical stability is still 
inadequate for many uses, and its rela- 
tively low mechanical strength bars it 
from still other applications. An old 
opinion is to the effect that introduction 
of alloying metals necessarily lowers 
the corrosion resistance of very pure 
aluminum. Recent developments have 
proved that this is erroneous; but belief 
in its accounts for the production and 
use of Alclad, Allautal, and other high- 
strength alloys which are plated with 
pure aluminum as a protection against 
corrosion. Several binary alloys have 
been found to equal or surpass very pure 
aluminum resistance to attack. 
Among the newest and least familiar 
improvements in this respect is the use 
of small quantities of manganese in 
very pure aluminum, permitting the 
usual tolerances with respect to quantity 
of impurities (iron and silicon) in the 
aluminum. One new binary aluminum- 
manganese alloy, containing less than 
2 per cent of manganese, is considerably 
harder than 99 per cent aluminum and 
has a much higher tensile strength. Its 
resistance to corrosion also is much 
greater than that of pure aluminum, so 
that its service life is longer. This alloy 
is being successfully used for making 
kitchen ware, fermentation vats, chemi- 
cal plant equipment, articles subject to 
sea-water exposure, roofing, foil, etc. 
It is anticipated that it will also find 
extensive application for plating various 
light metal alloys. 


Recovery. J. C. Liddle. 
Chemistry & Industry, Jan. 1; pp. 3-4. 
The Bayer process, operated in Great 
Britain as the Carbo-Union process, 
makes use of two or more adsorb- 
ers, a condenser, and blowers to 
draw in the air and vapor. The ma- 
chines and drying chambers, from which 
solvent vapors escape, are hooded and 
connected to the blowers. Adsorption 
is confined to a narrow zone which 
travels up the carbon as the lower layers 
become loaded. When the top of the 
zone is reached, the adsorber is switched 
out for regeneration, and another is 
switched in. Regeneration is effected 
by means of direct low-pressure steam; 
the resulting mixture of solvent vapor 
and steam is then condensed, or recti- 
fied if the solvent is water-soluble. 
The steamed carbon is dried with warm 
air and cooled with cold air. The cycle 
is then complete, and it is ready for a 
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new charge. In the case of flammable 
solvents, proper precautions must be 
taken to prevent fire and explosions. 
Low fire hazard is one of the advan- 
tages of the active carbon process; since 
the highest temperature reached is only 
about 100 deg. C., there is relatively 
little risk. The system is being success- 
fully applied in various countries, even 
in China with none but Chinese oper- 
ators, in the manufacture of explosives, 
rayon, celluloid, coated fabrics, and 
other products. Barring factory and 
suction leakages, the recovery efficiency 
is about 98 per cent in actual factory 
operation. 


RUBBER FOR CoRROSION RESISTANCE. 
F. Kirchhof. Gummi-Zeitung, Jan. 8; 
pp. 497-8. For protecting metal, wood, 
or concrete equipment from atmospheric 
and chemical deterioration, highly 
chlorinated rubber has a number of ad- 
vantages. Though chlorinated rubber 
has been known for many years, its suc- 
cessful adaptation to the protection of 
materials has been accomplished only in 
recent times. Owing to the very low 
prices of rubber and chlorine, and to 
modern low-cost production methods, 
this type of protective coating can now 
compete successfully with others. It 
provides a flaine-resisting film, with ex- 
cellent adhesion and high resistance to 
acids and alkalis; the mechanical 
strength and durability of the film are 
very satisfactory and the insulating 
properties give good protection against 
stray electric currents. When used as a 
paint, the hiding power and behavior 
toward pigments compare favorably 
with other paint materials. Solubilities 
in various solvents are briefly discussed. 
Chlorination increases the weight of the 
rubber by 200 per.cent or more, as com- 
pared with about 100 per cent increase 
in making hard rubber. 


Grinpinc Mitt Cioccinc. Walter 
Klenk. Farben-Zeitung, Jan. 9, p. 522. 
Stoppages in grinding, due to packing 
of the powder in certain parts of the 
mill, tend to occur oftener in modern 
automatic machines than in the older 
types. Preventive measures have not 
reached such a degree of perfection as 
to eliminate the need for skill and watch- 
ful care in operation of grinding ma- 
chines, but there are certain mechanical 
devices which make it possible to pre- 
vent such stoppages. Where a bagging 
machine is attached to a mill, the worm 
conveyor and its outlets to bags should 
be arranged so that bars are filled suc- 
cessively along the conveyor trough. 
and there should be an automatically 
controlled outlet at the end of the trough 
to prevent powder from piling up in thg 
end when all the bags in the row are 
filled. The inlet to the conveyor should 
also have an automatic release, operat- 
ing in case the inlet becomes clogged. 
Similarly, when the mill discharges into 
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a screening machine, the inlet to the 
screen should have a release which will 
divert the powder and allow it to pile 
up on the floor in case of clogging. The 
extra outlets used for these release de- 
vices may be so arranged as to facilitate 
cleaning the inside of the machinery or 
clearing out clogged passages. Dia- 
grams of some attachments are shown, 
with emphasis on one which is intended 
to protect the modern screening ma- 
chines from overloading and other pos- 
sible damage. 


FLoTATION Mernops. Arthur F. Tag- 
gart. Journal of Physical Chemistry, 
January; pp. 130-53. Early studies of 
flotation processes were physical, largely 
because practical application originated 
in an engineering industry; but closer 
investigations have demonstrated that 
flotation phenomena are predominantly 
chemical. Empirical progress devel- 
oped two groups of processes, the 
bubble-column type and the pulp-body 
type. There are many inventions of 
flotation machines, but they may be 
grouped in two principal classes: 
namely, the bubble-column and _ the 
agitation-froth machines. A third group, 
which includes the sub-aeration ma- 
chines, is essentially a hybrid of the two 
main groups. Selective or differential 
flotation involves chemical reactions; 
¢.g., in selective flotation of galena from 
its mixtures with sphalerite and pyrite, 
provision is made for formation of zinc 
cyanide on the sphalerite surface to pre- 
vent formation of zinc xanthate, and for 
protecting the pyrite (probably by a 
coating of insoluble ferro- and _ ferri- 
cyanides). Then only the galena re- 
acts with the xanthate and is floated. 
There is sound experimental evidence of 
a direct relation between Brownian 
movement and floatability in ore pulps; 


if the mineral particles are in Brownian 
movement, collecting and _ frothing 
agents will not make them float. The 
observed facts do not agree with the 
classical theory of molecular bombard- 
ment as a cause of the Brownian move- 
ment. Numerous experiments are de- 
scribed to illustrate the chemical aspects 
of flotation, and expedients are discussed 
for preventing undesired particles from 
floating, and for floating particles which 
a given collector will not float. The 
cited experiments also support the prin- 
ciple that mineral flotation is entirely 
a matter of reaction possibilities and 
properties of reaction products. 


Liguip Levert INDICATORS. O. 
Teufert. Farben-Chemiker, January; 
pp. 20-3. For remote reading or control, 
something more elaborate is needed than 
a simple float device; in general, either 
a pneumatic or an electrical indicating 
apparatus is required. The pneumatic 
type of instrument, with a metal dia- 
phragm in the submerged bell, which 
serves as the liquid level responsive 
member, can be made very sensitive. 
Pressure changes on the confined air 
within the bell are transmitted through 
a capillary, either to an indicating or a 
recording instrument at the place of 
observation. When “full” and “empty” 
signals are to be shown at a given place, 
or when the distance between the con- 
tainer and the place of observation is 
great, an electrical apparatus is needed. 
It is important in such devices that the 
level indication shall be continuous, not 
merely at intervals up and down the 
container, and that the instrument shall 
show whether the level is falling or ris- 
ing. One type of electrical indicator has 
three signal lamps, red, white and green; 
in other systems, acoustical signals are 
used. 


Recent Government Publications 


Documents are available at prices indicated from Superintendent of Docu- 
ments, Government Printing Office, Washington, D. C. Send cash or money 
order; stamps and personal checks not accepted. When no price is indicated 
pamphlet is free and should be ordered from bureau responsible for its issue. 


Copper. U. S. Tariff Commission Re- 
port No. 29, Second Series. 10 cents. 
Report to the U. S. Senate on difference 
in cost of production during calendar years 
1928, 1929, and 1930 between the foreign 
and domestic articles provided for in para- 
graph 1658 of the Tariff Act of 1930. 


Statistics Concerning Intozxicating 
Liquors Bureau of Industrial Alcohol 
document issued as of December, 1931; 20 
cents. 


Formulas for Completely and Specially 
Denatured Alcohol. Bureau of Industrial 
Alcohol Appendix to Regulations 3, revised 
October, 1931; 5 cents. Valuable for all 
alcohol users. 


Code of Lighting: Factories, Mills, and 
Other Work Places, Revision of 1930. Bu- 
reau of Labor Statistics Bulletin 556; 15 
cents. 


Abridged Volume Correction Table for 
Petroleum Oils. Supplement to Bureau of 
Mtandards Circular 154; 5 cents. 


Zinc und Its Alloys. Bureau of Stand- 
ards Circular 395; 70 cents. 


Survey of Fuel Consumption at Re- 
fineries in 1930, by G. R. Hopkins. Bu- 
reau of Mines Report of Investigations 
3145; mimeographed. 
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Fractionation of American Gum Spirits 
of Turpentine and Evaluation of Its 
Pinene Content by Optical Means. U. S&S. 
Department of Agriculture Technical Bul- 
letin 276; 5 cents. 


Bindery Adhesives, by B. L. Wehmbhoff. 
U. S. Government Printing Office Technical 
Bulletin 14. 


Effects of Pulp Mill Pollution on Oysters 
by A. E. Hopkins and others. Bureau of 
Fisheries Bulletin 6; 30 cents. 


Bag, Case, and Strap Leather. Bureau 
of Standards Commercial Standard 
CS34-31: 5 cents. A record of the stand- 
ards approved by the industry. 


Properties of Fiber Building Boards, by 
Cc. G. Weber and others. Bureau of 
Standards Miscellaneous Publication 132; 
5 ecnts. 


Methods and Apparatus Used in Deter- 
mining Gas, Coke, and Byproduct Making 
Properties of American Coals, by A. C. 
Fieldner and others. Bureau of Mines 
Bulletin 344; 40 cents. 


Aluminum Trade of Germany and 
Switeerland, by Consul Sydney B. Re- 
decker. Bureau of Foreign and Domestic 
Commerce Minerals Division Special Cir- 
cular 21; mimeographed. 


Tourmaline, by I. Aitkens. Bureau or 
Mines Information Circular 6539; mimeo- 
graphed. 


Production of Explosives in the United 
States During Calendar Year 1930. Bu- 
reau of Mines Technical Paper 509; 10 
cents. 

Petroleum Refineries in Foreign Coun- 
tries, 1931. Bureau of Foreign and Do- 
mestic Commerce Trade Information Bul- 
letin 784; 10 cents. 


World Retail Gasoline and Kerosene 
Prices. Bureau of Foreign and Domestic 
Commerce Minerals Division Special Circu- 
lar 23; mimeographed. 


Chemical Consumption by the Canadian 
Paper Industry, by Avery F. Peterson. Bu- 
reau of Foreign and Domestic Commerce 
Chemical Division Special Circular 362; 
mimeographed. 

Dyes and Textile Chemicals in Czecho- 
slovakia, by Sam E. Woods. Bureau of 
Foreign and Domestic Commerce Chemical 
Division Special Circular 360; mimeo- 
graphed. 


Belgian Zine Industry, by Leigh W. 
Hunt. Bureau of Foreign and Domestic 
Commerce Minerals Division Special Cir- 
cular 22; mimeographed. 


Market for Marine Animal Oils in the 
United States, by Roger W. Harrison. Bu- 
reau of Fisheries Investigational Report 7; 
15 cents. 

Commercial and Industrial Organizations 
of the United States, Revised Edition, 1931. 
Bureau of Foreign and Domestic Com- 
merce, Domestic Commerce Series 5; 85 
cents. 

Improvement in the Production of 
Oleoresin Through Lower Chipping, by 
Eloise Gerry. U. S. Department of Agri- 
culture Technical Bulletin 262; 15 cents. 


Fertilizers for Cotton Soils, by J. J. 
Skinner. U. S. Department of Agriculture 
Miscellaneous Publication 126; 5 cents. 


Mechanical Application of Fertilizers to 
Cotton in South Carolina, 1930, by G. A. 
Cumings and others. U. S. Department of 
Agriculture Circular 192; 10 cents. 


Boron in Irriga*ion Waters, by Carl S. 
Scofield and L. V. Wilcox. U. S. Depart- 
ment of Agriculture Technical Bulletin 
264; 20 cents. 

Manganese and Other Less Common 
Elements Have Fertilizer Value. U.S. De- 
partment of Agriculture Yearbook, Sepa- 
rate 1210. 

Federal Specifications. Issued by Fed- 
eral Standard Stock Catalog Board as fol- 
lows: Cold-application tar for roads; re- 
fined construction tar for roads; refined 
hot-application tar for roads; repair-work 
tar for roads; molded rubber packing and 
gaskets in sheets and strips; asphalt for 
road and pavement construction; red-lead, 
dry and paste-in-oil. 5 cents each. 

Census Data. Printed pamphlets giving 
data for commodities and groups of com- 
modities from the census of industrial 
operations for 1929 are now available for 
the majority of the industries covered by 
the Census of Manufactures. Correspond- 
ing reports for the Census of Distribution 
are appearing by industries in preliminary 
form. Final printed pamphlets from the 
Distribution Census are available only to a 
limited extent by states; not yet by in- 
dustries. 

Statistical Abstract of the United States, 
1931. Bureau of Foreign and Domestic 
Commerce bound volume; $1.25. A digest 
of data collected by all statistical agencies 
of the government as well as those of a 
considerable number of private agencies 
and several states. 

Mineral Production in Alaska in 1931 
Department of the Interior press release 
in mimeographed form dated Jan. 1, 1932. 


Minerals Production Statistics for 1931 
—preliminary mimeographed statements 
from the Bureau of Mines on: copper, zinc, 
lead, iron ore, slate, and phosphate rock. 
Similar surveys by states are available 
for a few of the mineral-producing areas. 


: Minerals Production Statistics, 1930— 
final printed separates from the Bureau of 
Mines on: Tungsten, by Frank L. Hess, 5 
cents; Chromite, by Lewis A. Smith, 5 
cents; Secondary Metals, by J. P. Dunlop: 
Bruxite and Aluminum, by C. E. Julihn, 5 
cents; Slate, by Oliver Bowles and A. T. 
Coons, 5 cents; Asphalt and Related Bi- 
tumens, by A. H. Redfield, 10 cents; Penn 
sylvania Anthracite, by Ellery B. Gordon 
and H. L. Bennit, 10 cents; Clay, by Jef- 
ferson Middleton and K. V. Herlihy, | 
cents; Iron Ore, Pig Iron and Steel, by 
Hubert W. Davis, 10 cents; Magnesium and 
Its Compounds, by Paul M. Tyler, 5 cents: 
and Vanadium, Uranium, and Radium, b) 
Frank L. Hess, 5 cents. 
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Air Lift Nomograph 


By D. S. Davis 
Appleton Vocational School 
Appleton, Wis. 


N CONNECTION with air-lift oper- 

ation it is frequently necessary to 
calculate the volume of free air—i.e., 
air at atmospheric temperature and pres- 
sure—required to raise 1 gal. of water 
through a certain distance when the 
depth of water above the air inlet is 
known. 


THE PLANT 
NOTEBOOK 


This calculation may be readily made 
by means of the accompanying alignment 
chart which solves the equations: 


100 H 
and V = ~ 
-|. 
Cs 
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where h is the total lift in feet or dis- 
tance from the surface of the water to 
the discharge outlet; H is the running 
submergence in feet or depth of water 


AIR LIFT NOMOGRAPH 
Key 
(h+H )'and 
Connect and H2 
7 S; and h 
60 4 
4 500 
4 400 
80 4 
0.2 Se, Per Cent 
Submergence 
300 
£03 
265 
40 204 
“150 4 00 $06 \ 450 
a 10 = < 
e < 35 
x 
400 ox 
4004 
600 / 
/ 35 
600 4 
J Air 
800 1/ 49 
1,000 
1,200— 
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As 


Values of Air-Lift Constant 

Values of C*—— 
Air Line Outside Air Line Inside 
Discharge Pipe Discharge Pipe 


S, Percentage 
Submergence 


35 216 162 
37 171 
40 246 185 
45 272 204 
50 296 228 
55 318 262 
60 335 285 
65 348 306 
70 358 322 
75 366 330 


*Ingersoll-Rand Air Lift Catalog, No 77, p. 15. 


above the air inlet (see sketch); S$ is 
the percentage submergence; C is a 
value depending upon the percentage 
submergence and the position of the air 
inlet pipe; and V is the volume of free 
air in cubic feet required for 1 gal. of 
water. C assumes the values given in 
the tabulation. 

The broken lines illustrate the use of 
the chart when the running submergence 
is H = 410 ft., the total lift is h = 
500 ft., and the air line is outside of 
the discharge pipe. Connect h +- H = 
910 with H = 410 on the H, scale and 
project the line to meet the percentage 
submergence scale, S,, in the value § = 
45.1 per cent. Connect 45.1 on the S, 
scale with 410 on the H, scale and note 
the intersection with the S, axis. Con- 
nect this latter point with 500 on the 
h scale and read V as 1.65 cu.ft. of 
free air per gallon of water. 


Laying Wood-Block Floors 


RECENT issue of the General 

Electric Review carried an article 
by O. B. Bemis which described an 
unusual and effective method of lay- 
ing wood-block floors. In the usual 
method, a thin layer of molten pitch is 
allowed to cool and harden on the 
concrete underfloor before the blocks 
are laid. After the blocks are placed, a 
layer of molten pitch is applied to the 
floor surface so as to penetrate the 
cracks and effect a bond. 

In the new method, a %-in. layer of 
pitch is spread on the floor, after which 
ordinary, non-galvanized “chicken wire” 
is laid on the pitch and rolled flat. The 
blocks are then laid and the passage of 
an electric current through the wire 
netting melts the pitch and makes a 
strong bond without pitclH-coating of the 
floor surface. The floor is rolled, the 
current disconnected, and the floor 
allowed to cool for 24 hours. Wood 
floors themselves have sufficient acid 
resistance for many purposes. Where a 
chemical tile floor is called for, it seems 
probable that the same laying method 
can be used. 
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QUIPMENT NEWS 


FROM MAKER AND USER 


1931 Electrical Trends 


By J. V. ALFRIEND 

Chemical Engineer 

Westinghouse Electric & Mfg. Co. 
East Pittsburgh, Pa. 


URING 1931 a number of tenden- 

cies in electrical equipment for 
process use became evident. One was 
the increasing interest in the use of 
load-regulating, load-limiting, and peak- 
load warning equipment. Load-regulat- 
ing equipment can be used only in those 
industries which, through voltage or 
pressure control of one division of a 
plant, can compensate for uncontrollable 
irregularities of another division. Such 
a condition is represented by an elec- 
trolytic plant where the d.c. energy can 
be controlled by varying the d.c. voltage 
and thus compensating for variations in 
the a.c. energy of the process section. 

In load limiting certain predeter- 
mined machines are disconnected from 
the line when demand tends to go above 
a predetermined point. Such machines 
are manually or automatically restarted 
when total plant demand reaches a pre- 
determined lower limit. Electric water 
heaters are sometimes so used to assist 
the boiler plant when electric energy is 
available below minimum power limits. 

Considerable study and some progress 
was made in the field of magnetic sepa- 
ration of non-ferrous materials, and in 
the electrostatic separation of non-mag- 
netic materials. In the electrostatic 
precipitation of dust, several installa- 
tions were completéd utilizing vacuum 
tube rectifiers to . obtain high-voltage 
unidirectional current instead of the 
time-honored synchronously driven com- 
mutator or mechanical rectifier. 

Photo-sensitive devices were used 
with increasing success. The photo- 
tube has become a useful tool in obtain- 
ing accurate control in processes where 
variations in content effect in like 
measure variations in properties of light 
reflection and refractive index. 

With electrically non-conducting 
liquids uninsulated heaters immersed in 
the liquid or used as the lining of the 
container were successfully employed to 
obtain high heat flow at low tempera- 
ture gradient. Electricity was applied 
increasing!y in heating liquids, particu- 
larly to obtain higher rates of flow of 
the liquid, higher temperatures, and 
faster responsé to temperature control. 


Disk Fan Heater 


LL-ALUMINU\M, solid-welded con- 
struction has been employed by the 
Niagara Blower Co., 6 East 45th St., 
New York City, in a new disk-fan 
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heater of the extended-surface-tube type. 
The heater may be provided either with 
an aluminum or a copper core. It is 
designed to operate on steam pressures 
up to 150 Ib. 


Lubricated Gate Valve 


UBRICANT sealing between the 
seating surfaces of a gate valve has 
been provided in the “Lubrotite” gate 
valve manufactured by the Reading- 
Pratt & Cady Co., Bridgeport, Conn. 
How this is accomplished is indicated in 


Section X-X 
Details of Gate Valve Lubrication 


the accompanying drawing. The seats 
are grooved circumferentially both front 
and rear, the latter groove serving to 
conduct lubricant from the pressure 
reservoirs to a number of holes through 
the seat which communicate with the 
groove in contact with the disk. As a 
result of the lubrication, the valve is said 
to operate much more easily than a 
non-lubricated valve and to seal tight 
even when the seating surfaces have 
been damaged. Valve sizes correspond 
to those for non-lubricated valves. 


Metallic Heat Insulation 


ESISTANCE to heat transfer, equal 

to that of the best cork, is said to be 
obtainable with an insulating material 
made of aluminum foil which has re- 
cently been introduced into the United 
States by the Alfol Insulation Co., 
Chrysler Bldg., New York City. This 
use of aluminum was first developed in 
Germany and was based on observations 
of many years’ standing that the very 
high reflectivity and permanence of the 
reflecting surface of aluminum would 
cause the metal to serve admirably as 
a means of creating a dead air space of 
the type required in insulation. It was 
found that insulation made up of suc- 


A 


cessive layers of the foil, either held 
apart by insulating separators or by 
crumpling the foil, stood up indefinitely 
against severe vibration, that it was 
moistureproof, vermin-proof, and resist- 
ant to industrial fumes and vapors. Nu- 
merous applications of Alfol insulation 
were made in European ships, refriger- 
ation plants and refrigerated cars. The 
material was used also to insulate steam 
piping, boilers and diesel engine ex- 
hausts. It was found to be usable sat- 
isfactorily from very low temperatures to 
about 1,200 deg. F. 

Alfol insulation is extremely light, 
weighing only about 3 oz. per cubic foot. 
The foil used may be as thin as 0.0003 
in. As installed, the layers of foil are 
placed at intervals of about # in., and 
under these circumstances, thickness for 
thickness, have been found by several 
investigators to give as efficient insula- 
tion as cork, or somewhat better. For 
many purposes the crumpled foil is 
equally satisfactory and easier to install. 
For higher temperatures, however, the 
form using flat foil sheets and sepa- 
rators has a somewhat higher insulating 
effect. 
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Electric Flowmeter 


of the divided coil gener- 
ally used in the indicating instru- 
ments of inductance-bridge flowmeters, 
the new Oriflo electrically operated 
flowmeter introduced by the Builders 
Iron Foundry, Providence, R. I., makes 
use of a self-synchronous motor to 
actuate the indicator or recorder mech- 
anism. Operation of the instrument is 
indicated in the accompanying sketch. 
Variations in mercury level in the 
manometer, brought about by changes 
in flow through the orifice, are measured 
by the position of the iron core at- 
tached to the mercury float. When the 
core moves from its central position in 
the divided coil, it wunbalances the 
bridge circuit, which is connected to 
an a.c. source. Immediately the self- 
synchronous motor in the indicator re- 
flects the position of the manometer 
float, indicating rate of flow. 
Instruments are available in both in- 
dicating and recording models. The 
latter are regularly supplied with an 


Arrangement of Oriflo Meter 


Orifice Se/f synchronous 
} mo tor. 
AL, 
Indicator or Recorder 
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integrator. It is claimed for the meter 
that it is accurate, capable of remote 
installation at practically any distance, 
and that voltage variation introduces 
no error. 


Partially Gate 
Apron-Type Gate 


ASE OF OPERATION is the prin- 

cipal feature of a new apron-type 
gate manufactured by the Stephens- 
Adamson Mfg. Co., Aurora, Ill. This 
gate is shown in the accompanying il- 
lustration to consist of a series of re- 
inforced crossbars, covered with a 
wear-resisting rubber apron which pre- 
vents spillage. A rack and pinion, 
driven by hand- or by chain-wheel, 
moves an operating carriage backward 
and forward to open and close the gate. 
When closed, the apron is supported by 
hooks which are moved out of the way 
by a cam as the carriage moves to open 
or close the opening. 


Feed-W ater Controller 


OILERS having a high steaming 

rate give level indications which 
fail to express the true quantity of water 
in the drum, because of the considerabie 
percentage of the volume below the sur- 
face which is occupied by steam. To 
overcome this difficulty and to provide 
an accurate means of feeding water ut 
a rate proportional to the demand, the 
Bailey Meter Co., 1050 Ivanhoe Road, 
Cleveland, Ohio, has developed a new 
controller which takes into account the 
effect of the “swell” and the rate of 
steam output and water input. Three 
manometers of the Bailey mercury-bell 
type are coupled together with linkages 
and serve to control a Selsyn transmit- 
ter and in turn to control the feed-water 
regulating valve through a torque am- 
plifier. One manometer measures the 
water level in the boiler drum. A sec- 
ond measures steam flow rate and the 
third measures water flow rate as de- 
termined by orifices. The result of this 
type of control is said to be the main- 
tenance of a substantially uniform 
weight of water in the boiler rather 
than a uniform level. 


Hard-Facing Material 


R RESISTANCE to especially 
severe abrasion, as is encountered in 
high-speed tools, shovel teeth, grinding 
shafts and so on, a black, granular grade 
of tungsten carbide, known as Blackor, 
has been introduced and is being mar- 


keted in the United States by the Lin- 
coln Electric Co., Cleveland, Ohio. This 
material is applied with a carbon arc 
and is used to cover the entire abrasion 
surface. Blackor has the _ tensile 
strength of steel, a scratch hardness of 
more than nine, and maintains its abra- 
sion resisting qualities at a red heat. 
One ounce covers 3 to 4 sq.in. 


Absolute Pressure Recorder 


O AVOID the necessity for baro- 

metric corrections in accurate 
vacuum measurement, the Bristol Co., 
Waterbury, Conn., has introduced a 
new direct-reading, single-pen, absolute- 
pressure gage, for use with condensers, 
vacuum pans, vacuum stills and similar 
equipment. Two sensitive diaphragm 
elements, one measuring barometric 
pressure and the other vacuum, trans- 
mit their motion to a single pin through 
a differential linkage. Instruments can 
be furnished for ranges as low as 0-50 
mm. of mercury absolute pressure. 


Table-Roller Pulverizer 


RINDLE Fuel Equipment Co., 

Harvey, IIl., has introduced an im- 
proved Bethlehem-type pulverizer. The 
machine is similar in principle to 
earlier pulverizers of this type, but 
embodies a number of important changes 
in design. These include a new vari- 
able-speed, screw-type feeder, improved 
bearings, improved dust seal between 
the shaft and the grinding table, and a 
more efficient lubricating system which 
operates on all bearings while the ma- 
chine is in operation. The grinding 
track is now made in one piece. It is 
claimed for the improved unit, which 
is built in three sizes, for capacities 
from 3 to 12 tons of coal per hour, that 


Improved Table-Roller Pulverizer 


the output can be efficiently varied over 
a very wide range; that the power con- 
sumption is very low; and that the use 
of air separation insures a uniform prod- 
uct, as fine as 325 mesh. Although 
developed primarily for coal pulveriz- 
ing, the maker claims equal grinding 
efficiency on most other materials. 
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High-Speed Gear Unit 


TANDARD speed-reduction units 

for speeds up to 6,000 r.p.m. on the 
high-speed shatt, and capacities from 
120 to 2,500 hp., with ratios up to 10 to 
1, have been announced by the Farrell- 
Birmingham Co., Buffalo, N. Y. These 
units are suitable also for increasing 
speed. The gears are of the Farrell- 
Sykes herringbone, continuous - tooth 
type and are said to be cut with extreme 
accuracy. All units are provided with 
efficient lubricating systems with pump 
feed to all bearings. Gears are lubri- 
cated by spray. Oil coolers are provided 
when necessary. 


Improved Motor Drive 


DAPTABILITY to motors of any 
sort, old or new, single or poly- 
phase, a.c. or d.c., or for any number 
of cycles, is possible with an improved 


Rockwood Adjustable Motor Base 


short-center drive recently announced 
by the Rockwood Manufacturing Co., 
Indianapolis, Ind. The principle of the 
drive is similar to that of the earlier one 
described on page 358 of the June, 1931, 
issue of Chem. & Met., in that the 
weight of the motor is used to apply 
tension to the belt. However, as ap- 
pears from the illustration, the mount- 
ing arms are adjustable to any sort of 
motor base. In addition, the angles to 
which the motor is bolted are adjustable 
lengthwise, so as to vary the distance 
from the center of gravity of the motor 
to the pivot. In this manner any degree 
of tension required may be applied to 
the belt. It is asserted that this feature 
reduces wear of the belt, pulley and 
motor to the minimum, and reduces 
power consumption to that actually re- 
quired by the driven machine. 


Improved Roller Chain 


INSURE uniformity of pitch 
throughout the life of roller chain, 
the Morse Chain Co., Ithaca, N. Y., has 
developed a new construction in which 
no movement under load occurs between 
the roller and the joint members. Within 
the roller there are two joint members, 
a segmental bushing and a pin. The 
cross-section of the pin is that of a 
round pin integral with a segmental 
bushing. On account of this construc- 
tion, when a chain is flexing on or off a 
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sprocket, all sliding movement of sur- 
faces under load is between the pin and 
its bushing. These chains are made to 
manufacturers’ standards and are in- 
terchangeable on all standard roller 
sprockets. 


Time Controller 


ONTROL of temrcrature or pres- 
sure in relation to time is accom- 
plished by a new instrument developed 
by the Foxboro Co., Foxboro, Mass. 
The instrument does not record. In 
place of the paper chart it employs a 


Non-Recording Time Controller 


printed aluminum cam which is cut for 
any desired temperature or pressure 
cycle. A cam follower attached to the 
control pointer follows the edge of the 
cam and maintains control at the desired 
setting. 

Foxboro Co. has also developed what 
is known as the new “Anti-Ambi” re- 
cording thermometer. This instrument 
is said to be unaffected by ambient tem- 
peratures of the case and tubing and to 
give true bulb temperatures under all 
conditions. No cams, compensating 
levers, bimetallic strips, or retarding 
actions are used and the thermometer is 
designed to employ a sensitive bulb as 
small as 1 in. in length. 


Lead Coating in Field 


MPROVEMENT in its methods of 

homogeneous lead coating, embodied 
in the new “Leadhesion” process, has 
permitted the Gross Engineering Corp., 
3955 West 25th St., Cleveland, Ohio, to 
handle both large and small work in the 
field as readily as in the shop. The 
coatings produced by this method are 
said to be particularly applicable to 
large equipment, moving parts such as 
agitators, and to apparatus for particu- 
larly severe service. 


Tension Indicator 


ETERMINING the tension in 
cables of all kinds is possible with 
a new tension indicator recently intro- 
duced by the Martin-Decker Corp., 
3431 Cherry Ave., Long Beach, Calif. 


The device is attached to the cable by 
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two clamps, while a third contact per- 
mits deflecting the cable slightly. The 
force required to produce this deflec- 
tion is transmitted hydraulically to a 
pressure gage calibrated in terms of 
tension in the cable. 

This company has also developed a 
small pulsation dampener for the pro- 
tection of pressure gages. One size of 
dampener is said to be suitable for any 
pressure and for most liquids and gases. 
Dampeners are available in brass with a 
Stainless steel stem, or constructed en- 
tirely of Stainless steel. 


° 
Lubricated Plug Cock 


OVEL means are employed in a 

new design of lubricated plug 
cock to free the plug prior to turning. 
According to the Chapman Valve Manu- 
facturing Co., Indian Orchard, Mass., 
designer and manufacturer of the cock, 
this is accomplished by purely me- 
chanical means and does not depend on 
pressure of the lubricant. And as the 
plug is ground and lapped into place, 
the cock does not depend on the lubri- 
cant for tightness. Lubrication is used 
only for ease in operation. 

In turning the stem, the first effect is 
to lift the plug a small but definite 
amount to gain clearance. In this posi- 
tion the grease seal is said positively to 
prevent the entrance of foreign ma- 
terial between the plug and the body. 
Once the plug is raised, further turn- 
ing of the stem rotates the plug and 
opens the cock. In closing, the plug 
automatically follows the reverse cycle. 
Cock sizes range from 2 to 30 in. for 
pressures as high as 500 lb. Both 
standard and Venturi designs are made. 


New Pressure Controller 


RESSURE CONTROL in _ the 

range from 0 to 5,000 lb. may be 
accomplished by a new non-indicating 
pressure controller recently put on the 
market by the Neilan Co., Ltd. 641 
Santa Fe Ave., Los Angeles, Calif. The 
controller may be readily adjusted to 
any setting within its range by means of 
an outside milled screw which moves a 
pointer over a setting scale 44 in. long. 
The mechanism consists of a helical 
pressure spring which operates an air 
leak through a compound lever. This 
mechanism is illustrated in the accom- 
panying drawing. Spring A actuates 
arm B, which carries adjustable wedge 
C. Depending on the position of this 
wedge, any desired movement of lever 
D can be obtained for a given move- 
ment of A. Thus the control effect may 
be adjusted for any desired point in the 
range. D carries the nozzle seat E, 
which, in its movement, opens or closes 


Pressure Control Mechanism 


the air nozzie F. Pressure in the air 
line so controlled is communicated to a 
diaphragm-operated pilot valve which, 
in turn, operates the control valve. 

The instrument is said to be highly 
accurate on account of this unique con- 
struction, and long-lived because of the 
use of special corrosion-resisting mate- 
rials of construction. 


Short-Radius Fittings 


of using a radius of 14 
times the diameter, as in its earlier 
series of weld fittings, Tube-Turns, Inc., 
Louisville, Ky., has put out a new series, 
the radius of which equals the pipe 
diameter. The new fittings, which in- 
clude 45- and 90-deg. elbows and 180- 
deg. return bends, in sizes from } to 
20 in., are made with the same inside 
diameter and the same wall thickness 
and tolerance as the pipe with which 
they are used. The fittings are seam- 
less and, according to the manufacturer, 
are very readily welded into the line. 


Welding Junctions 


N ACCOMPANYING illustration 
portrays the use of a new type of 
welding junction recently put on the 
market by the Bonney Forge & Tool 
Works, Allentown, Pa. This junction is 
provided in two forms, the “Weldolet,” 
which is welded both to the main pipe 
and the branch pipe; and the “Thredo- 
let,” which is welded to the main pipe 
but contains internal threads into which 


“Weldolet’” Welded in Position; Insert: 
“Thredolet” 


the branch pipe may be screwed. These 
fittings are drop-forged and are said 
to be very strong and readily weldable. 


Tin-Plated Toncan 


EPUBLIC STEEL Corp., Youngs- 

town, Ohio, has announced a new 
product which it has developed: tin- 
plated Toncan Iron. According to the 
manufacturer, this product is the only 
tin-plate with a _ rust-resisting base 
which is on the market at present. This 
product can be supplied in all base 
weights and sizes. Among the sug- 
gested uses are containers for chemi- 
cals and cases for gas meters. 
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Photoelectric Relay 


R very rapid photoelectric control 
the General Electric Co., Schenec- 
tady, N. Y., has introduced relay CR- 
7505-G-5, which makes use of a Thyra- 
tron tube to control the output current 
instead of a mechanical relay. A small 
contactor built into the relay may be 
used to control larger output current 
than can be handled by the Thyratron. 
The relay consists of a photoelectric 
tube, a Pliotron for amplification, and 
the Thyratron and contactor. The de- 
vice is built for operation on 110-volt, 
60-cycle circuit. 
+ 


All-Steel Gage 


R HEAVY DUTY at high pres- 
sure in steam and chemical plants, 
Crosby Steam Gage & Valve Co., 30 
Church St., New York City, has de- 
veloped the Style AIH all-steel gage, 
the bourdon tube of which is completely 
machined from a solid bar of special al- 
loy steel. The gage is said to be made 
with great accuracy; and to insure re- 
taining this accuracy, it is supplied with 
Stainless steel bearings and chromium- 
plated gearing. 


Length of Seamless Aluminum Hose 


Seamless Aluminum Hose 


EAMLEX CORP., 1028-47th Ave., 

Long Island City, N. Y., has an- 
nounced the development of 5-ft. 
lengths of flexible seamless aluminum 
hose of 1 in. inside diameter. The hose 
is made of helically corrugated, 
specially tempered aluminum, and is 
provided with solderless and packless 
Duralumin end couplings. The exterior 
is protected by a strong, closely wound 
aluminum wire. The hose is recom- 
mended for use in handling nitric acid. 


Manufacturers’ Latest Publications, 


Air Filters. Northern Blower Co., West 
65th St., Cleveland, Ohio—4-page folder 
describing recent improvements in contin- 
uous-operating air filters made by this 
company. 

Alloy Pipe and Tubes. National Tube Co., 
Frick Bldg., Pittsburgh, Pa.—40-page book 
covering the properties and uses of Stain- 
less and heat- oe pipe and tubes 
made by this compan 

Chemicals. Columbia Alkali Co., Em- 
pire State Bldg., New York City—26 pages 
on liquid caustic soda, explaining its prop- 
erties, the savings through its use, and 
equipment for its handling. Gives many 
useful tables. 

Chemicals. Eastman Kodak Co., Roches- 
ter, N. Y¥.—January, 1932, Price "List No. 
23-—List prices of numerous organic chem- 
icals made by this company. 

Chemicals. Harshaw Chemical Co. of 
New York, Inc., 405 Lexington Ave., New 
York City—Small package price list of 
chemicals, including specialized chemicals 
for textile and agricultural uses, and a gen- 
eral list of standard industrial chemicals. 

Chemicals. Pfanstiehl Chemical Co., 
Waukegan, Ill.—1930 catalog of rare 
sugars, amino acids, laboratory reagents 
and biochemicals. 

Chemicals. Roessler & Hasslacher Chem- 
ical Co., Empire State Bidg., New York 
City—Publications as follows: 15-page 
book on the properties and uses of sodium 
perborate; folder describing the uses and 
properties of trichlorethylene and other 
non-flammable solvents. 

Chemical Stoneware. General Cerzmics 
Co., 71 West 35th St., New York City— 
Publications as follows: 14-page reprint 
entitled “Chemical Stoneware,” by Dr. 
Yelix Singer, describing properties and 
manufacture of chemical stoneware; also 
leaflets describing chemical stoneware 
equipment including suction filters, H.S 
eenerators and valve-plug lifters; also 
folders on other chemical stoneware in- 
cluding valves, towers, storage vessels, 
blowers and exhausters. 

Concrete. Barnsdall Tripoli Co., 2111 
ailway Exchange Blidg., St. Louis, Mo.— 
ulletins F and G—Respectively 2 and 16 
iges, describing the use of Barnsdall 
\dmix as a workability agent and integral 
\aterproofing for concrete, mortar, stucco 
and cement products. 

Condensers. Thermal Engineering Co., 
‘| Spring Arcade Bldg., Los Angeles, 
Llif—4-page folder on multipass desuper- 
ater-type shell-and-tube ammonia con- 
nsers made by this company. 

Electrical Equipment. General Electric 
.. Sehenectadyv. N. Y.—Publications as 
lows: GEA-86B, single-phase directional 


overcurrent relays; GEA-841B, magnetic 
switch; GEA-924B, incoor bus supports; 
GEA-1084A, plate-type field rheostats; 
GEA-1192A, galvanized beam clamps; 
GEA-1236A, Fabroil gears gear 
blanks; GEA-12 42A, Textolite gears and 
gear blanks; GEA-1308, A.C. steam-en- 
gine-driven generating sets ; GEA-1314A, 
induction time relays; GEA-1438, auto- 
matic Telemetering uipment ; GEA- 1442, 
dead-front air circuit breakers; GEA-1497, 
terminal boards for small wiring; GEA- 
= flood lighting for outdoor construc- 
ion 

Electric Furnaces. Ajax Electrothermic 
Corp., Trenton, N. J.—Bulletin 7—22-page 
catalog on laboratory and small-production- 
scale coreless electric furnaces of the 
high-frequency type. Describes several new 
eee and gives information on refrac- 
ories. 

Equipment. Federal Electric Co., Signal 
Division, 1800 South 8th St., Chicago, Ill.— 
8-page catalog describing electric sirens 
for plant signalling. 

Equipment. Sowers Mfg. Co., 1302 Niag- 
ara St., Buffalo, N. Y.—Catalog No. 8— 
39 pages on Dopp seamless jacketed and 
single-shell kettles, mixers, soap crutches, 
vacuum and pressure apparatus for heat- 
ing, cooling and mixing. 

Gas Pumps. International-Stacey Corp., 
Connorsville, Ind.—Bulletin 31-B10—4 
pages on Victor-Acme rotary gas pumps 

made by this company. 

Heat Transfer. Alco Products, Inc., 220 
East 42d St., New York City—Bulletins 
1012, 1013, and forms 201 to 216 inel.— 
Describe numerous types of heat transfer 
equipment for petroleum and natural gas 
industries. Form 206 describes in detail 
this company’s “Lock-Forged” construc- 
tion of heat exchangers in which castings 
and circumferential welds of flanges have 
been eliminated through the use of rolling, 
pressing and forging. 

Instruments. Bailey Meter Co., 1050 
Ivanhoe Rd., Cleveland, Ohio—Bulletin 192 
—8 pages on specific gravity recorders for 
liquids, describing also automatic control 
of gravity. 

Instruments. Nielan Co., Ltd., 641 Santa 
Fe Ave., Los Angeles, Calif.—Bulletin 
3060-B—16- page catalog describing a new 
non-recording temperature controller made 
by this company. 

Lubrication. Acheson Oildag Co., Port 
Mich.—Technical Bulletin 300. 2— 

‘page folder explaining the mechanics of 
lubrication with colloidal 

Materials Handling. rey Mfg. Co., 
Columbus, 5625 and 530— 
Respectively 46 ages on  steel-thimble 
roller chains; and 51 pages on portable 
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a loading and elevating equip- 
ment. 

Metals and Alloys. Aluminum Co. of 
America, Pittsburgh, Pa.—64-page book 
with tabular data describing properties and 
uses of aluminum and its alloys. 

Metals and Alloys. American Stainless 
Steel Co., Commonwealth Bldg., Pittsburgh, 
Pa.—Handsomely illustrated booklet de- 
scribing the properties and range of uses 
of Stainless steels. 

Metals and Alloys. Doehler Die Casting 
Co., 386 Fourth Ave., New York City— 
Folder describing the properties of “Bras- 
til” brass alloy die castings with strength 
equal to steel. 

Metal Protection. Skybryte Co., 1919 
East 19th St., Cleveland, Ohio—Folder de- 
scribing ‘“‘Rust-Tox,"’ a coating material to 
be used clear or pigmented for the protec- 
tion of metal surfaces against rust. It is 
said to prevent further deterioration of 
surfaces already rusted when it is applied. 

Mixers. Blaw-Knox Co., Pittsburgh, Pa. 
—Form 1326—12 pages on _ turbine-type 
mixers of many kinds made by this com- 
pany. * 

Motors. gneee Electric Co., Cleveland, 
Ohio—Vol. 1, 1.—-New house organ 
called “‘The published for those 
interested in a.c. induction motors. 

Motors. Wagner Electric Corp., 6400 
Plymouth Ave., St. Louis, Mo.—Bulletins 
167 and 173, concerning respectively poly- 
phase squirrel-cage motors and repulsion- 
induction motors. 

Motors. Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa.—Leaflet 20536— 
4 pages on induction motors with integral 
speed reducers for speeds from 1550 to 69 
r.p.m., 4 to 15 hp. 

Paper Mill Equipment. Lobdell Car 
Wheel Co., Wilmington, Del.—30-page book 
on the grinding, care and upkeep of paper- 
mill rolls. 

Pumps. Domestic Engine & Pump Co. 
Shippensburg, Pa.—Bulletins NI-31 an 
RI-31—Describing respectively industrial 
centrifugal = and self-priming cen- 
trifugal pumps for low and medium high 
heads. 

Pumps. The LaBour Co., 111 Sterling 
Ave., Elkhart, Ind.—Bulletin 37—8 pages 
on a new series of close-coupled, self- 
priming centrifugal pump for non-corrosive 
service. 

Pumps. Morris Machine Works, Bald- 
winville, N. Y¥.—Bulletins 140-143 incl.— 
Describe the general line of centrifuga! 
pumps made by this company and explain 
in detail sand and dredging pumps, hydrau- 
lic dredges and dredge accessories. 

Pump Primers. Barrett, Haentjens & Co., 
Hazleton, Pa.—Bulletin 530—Describes the 
construction and principle of operation of 
a new suction-line primer for centrifugal 
pumps developed by this company. 

pH Control. W. A. Taylor & Co., 872 
Linden Ave., Baltimore, Md.—50-page 
booklet entitled “Modern pH and Chlorine 
Control,” explaining in detail the meaning 
and application of pH control and de- 
scribing the colorimetric sets made by this 
company. 

Refractories. Denver Fire Clay Co., Box 
1107, Denver, Colo.—Catalog 145—71-page 
catalog on firebrick and other refractories, 
including plastic refractories of various 
sorts supplied by this company. Gives 
construction data and includes useful in- 
formation. 

Safety. Willson Products, Inc., Reading, 
Pa.—8 page booklet containing an article 
entitled “The Very Least an Employer 
Should Know About Dust and Fume Dis- 
eases.” Describes hazards and suggests 
remedies. 

Steam Generation. Babcock & Wilcox 
Co., 85 Liberty St., New York City— 
Bulletin G-8—31 pages illustrating, de- 
scribing and showing installations of this 
company’s Type H Stirling boiler. 

Steam Generation. Combustion Engineer- 
ing Corp., 200 Madison Ave., New York 
City—8-page catalog describing this com- 
pany’s Type VM bent-tube boiler for use 
under conditions of limited space. 

Tanks. Atlantic Tank Corp., 235 Ton- 
nele Ave., North Bergen, N. J.—36-page 
catalog describing wood tanks and tank 
accessories supplied by this company. 
Gives capacity tables, erection information 
and other useful data. 

Water Treatment. Permutit Co., 440 
Fourth Ave., New York City—24-page 
booklet on the hot lime-soda process of 
water softening, profusely illustrated with 
photographs and drawings. 

Weld Fittings. Taylor Forge & Pipe 
Works, Box 485, Chicago, Ill.—Bulletin 
32-1—4 pages tabulating dimensional and 
list-price data on seamless steel fittings for 
welding. 

Welding. Air Reduction Sales Co., Lin- 
coln Bldg., New York City—26-page "pook- 
let describing Airco-Davis-Bournonville 
~~ and cutting apparatus and sup- 
plies. 
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Chemical Center Planned 
For Chicago 

N Jan. 30, representatives: of the 

Chicago Section of the American 
Chemical Society and of the Chicago 
Chemists’ Club signed agreements by 
which both groups will in the future 
hold their meetings in the Midland Club. 
In addition, the Chicago Chemists’ Club 
signed a lease for quarters considerably 
larger than it has previously occupied in 
the Midland Building, 176 West Adams 
St., in which the Midland Club is 
located. 

The signing of these agreements 
marks the termination of negotiations 
which have been going on for several 
years to secure enlarged facilities for 
chemical activities in Chicago. The 
rapidly growing attendance at meetings 
of the Chicago Section, which reached 
600 at a special petroleum meeting in 
January, was making imperative a 
change in meeting place. The new 
agreements run for five years and are 
renewable at the end of that time. In 
addition to providing accommodations 
for all meetings of the two organiza- 
tions the plan involves cooperation of 
the chemical groups and the renting 
agents of the Midland Building in se- 
curing tenants from the chemical indus- 
try. If this plan is successful and the 
building secures a number of tenants 
who are connected with chemical activ- 
ities, the name of the building will be 
changed to indicate its position as a 
center for chemistry in Chicago. 


Chemical Societies to 
Hold Joint Meeting 


ROF. Bradley Stoughton, chairman 

of the department of metallurgy, 
Lehigh University, and president of the 
Electrochemical Society, will be the 
speaker at the joint chemical societies’ 
session on Friday, Feb. 19. 

This meeting, in charge of the Elec- 
trochemical Society, with American 
Chemical Society, Society of Chemical 
Industry and Société de Chimie In- 
dustrielle cooperating, will be held in 
the auditorium of the Electrical Insti- 
tute of the Electrical Association of 
New York, Grand Central Palace, pre- 
ceded by supper at the Hotel Shelton. 

President Stoughton will take as his 
subject “Modern Electric Steels,” a 
field of work in which the speaker has 
been active as consulting engineer for 
many vears. Immediately following 
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the president’s paper, there will be an 
inspection of the electrical and illumi- 
nation exhibits of the Electrical Insti- 
tute of the Electrical Association of 
New York. This tour will afford an 
opportunity of viewing some of the 
latest scientific and technical develop- 
ments of the electrical industry. 


Rubber Symposium for 
A.S.T.M. Meeting 


SYMPOSIUM on rubber will be 

the chief feature of the Cleveland 
regional meeting of the American So- 
ciety for Testing Materials, which will 
be held on March 9. Spring group 
meetings of committees will be held 
during the week beginning March 7 in 
the Hotel Cleveland. 

The manufacture of rubber products 
will be the subject of the morning ses- 
sion of the symposium on rubber. The 
titles of the papers are “The Extent and 
Diversity of the Rubber Industry,” 
A. W. Carpenter, manager of testing 
laboratories, B. . Goodrich Co.; 
“Crude and Reclaimed Rubber,” R. H. 
Gerke, U. S. Rubber Co.; “Vulcaniza- 
tion,” N. A. Shepard, director of chemi- 
cal research, Firestone Tire and Rub- 
ber Co.; “Compounding,” a discussion 
of the fillers, reinforcing agents and 
softeners used in the compounding of 
rubber,” R. H. Seeds, Goodyear Tire 
& Rubber Co.; and “Structures of Rub- 
ber in Combination With Textiles and 
Other Materials,” C. H. Zieme, techni- 
cal superintendent, Republic Rubber Co. 

At the afternoon session, properties 
of rubber as an engineering material 
will be discussed. The papers are: “The 
Flexing of Rubber Products,” E. G. 
Kimmich, Goodyear Tire & Rubber Co.; 
“The Use of Rubber for Absorption of 
Shock and Vibration,” R. K. Lee. di- 
rector of research, Chrysler Corp.; 
“Some Factors Involved in the Destruc- 
tion of Rubber Products by Wear,” 
\V. A. Cosler, technical superintendent, 
Hewitt-Gutta Percha Rubber Corp.; 
“The Chemical Resistance of Rubber as 
an Engineering Material,” H. E. Fritz, 
manager, and J. R. Hoover, assistant 
manager, chemical sales division, B. F. 
Goodrich Co.; “Resistance of Rubber to 
Water and Gases,” R. H. Gerke, U. S. 
Rubber Co.; “Electrical Characteristics 
of Rubber Insulation,” E. W. Davis and 
G. J. Crowdes, Simplex Wire & Cable 
Co.; “Rubber as an Adhesive in Tape, 
Cements, Frictions and Metal Bonding,” 
J. J. Allen and J. E. Beyer, Firestone 
Tire & Rubber Co. 


Ore Disintegration 
By Steam Puffing 


shattering of minerals 
as a substitute for crushing is pro- 
posed by R. S. Dean and John Gross, 
of the U. S. Bureau of Mines. Their 
investigations indicate that if an ore 
containing diverse mineral substances be 
saturated with water and then subjected 
to heating under pressure and released 
from pressure suddenly it is disinte- 
grated, just as breakfast food is puffed. 
The shattering is definitely selective ac- 
cording to the relative porosity of the 
minerals involved. Their investigations 
therefore indicate the possibility of se- 
lective disintegration of materials with- 
out grinding. 

The work, done thus far on a labora- 
tory experimental basis, indicates that 
a steam pressure of about 150 Ib. is best 
for the minerals thus far tested. Be- 
cause no attrition is involved the proc- 
ess apparently will not produce ex- 
tremely fine particles or slimes. It is 
believed, therefore, that the material so 
treated would be in ideal condition for 
flotation. Calculation on a theoretical 
energy basis indicates that the cost of 
fine grinding by normal attrition meth- 
ods of 5 to 10c. per ton is greater than 
the probable cost for this new scheme 
of disintegration. The authors there- 
fore con@ude “that the process has bet- 
ter than a fair chance to compete” on 
the basis of power and energy require- 
ment. Experimental data thus far re- 
leased are being published by the 
Bureau of Mines in its Report of In- 
vestigations 3118. However, no com- 
mercial-scale tests have yet been made. 


Chemical Engineers Plan 
Washington Meeting 


ASHINGTON will be the mecca 

of chemical engineers the first 
week in December on the occasion of 
the annual meeting of American In- 
stitute of Chemical Engineers. Defi- 
nite plans are being made by the 
Council of the Institute for the con- 
vention to be held Dec. 7, 8, and 9. 
R. S. McBride has been named general 
chairman of the convention committee 
and Harrison E. Howe, chairman of the 
committee on papers. A full program 
of economic and technical papers with 
generous opportunity for a visit to out- 
standing points of historic, scientific, 
and scenic interest about Washington is 
being arranged. 
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New Heat Storage and 
Transfer Medium 


NNOUNCEMENT of a new heat 

storage and transfer medium, upon 
which research has been conducted 
during the past three years, elicited the 
greatest amount of interest at the open- 
ing sessions of the Industrial Confer- 
ence on Process Heating held at Case 
School of Applied Science, Cleveland, 
Ohio, Feb. 10-12. J. J. Grebe, research 
engineer for the Dow Chemical Co., in 
a talk on “New Developments in Indi- 
rect Heating,” described the new com- 
pound and pointed out its extensive 
potential uses both in the industrial 
and domestic fields. This product, 
known as Dow Oil 650, which consists 
of compounds of the same nature as 
diphenyl and diphenyloxide, has a 
hoiling point of 650 deg. F., flash 
point of 356 deg. F., and a viscosity 
at its boiling point twice that of water 
at its boiling point. 

According to Mr. Grebe, its low 
viscosity and high stability should make 
possible its application to standard 
heat-transfer equipment. Also the new 
oil allows storage of a considerable 
amount of heat without high pressure. 

That the possibilities of indirect 
heating have only been touched was 
emphasized by Mr. Grebe’s paper. He 
asserted that because of the close tem- 
perature control possible it was not 
inconceivable that steel plants would 
entirely revise their practice and that 
new industries such as the synthetic 
resins could profitably use indirect 
heating, which would yield uniform 
production with higher quality and at 
the same time eliminate inventory, 
thereby reducing fire hazard. 

Mr. Grebe also pictured the possi- 
bility of introducing heat storage into 
the home to the extent that all house- 
hold services could draw on storage 
provided by the new oil without the 
need for either control or safety de- 
vices. A coil or pipe immersed in the 
storage oil would convert water into 
superheated steam which would be 
available for pressure cooking, roasting, 
dishwashing, and the like, and even for 
operating turbine-driven pumps for air- 
conditioning. 


New Oxygen-Free Copper 
Developed at Carteret 


HROUGH radical alteration in the 

customary refining and _ casting 
methods employed in the production of 
electrolytic copper, the United States 
Metals Refining Co., at its Carteret 
‘N. J.) plant has developed a new 
grade of high-conductivity, oxygen-free 
copper, culminating several years of in- 
tensive research. Through careful con- 
trol of temperature and speed of cast- 
‘ng, and the use of water-cooled molds, 
the new product contains no included 
copper oxide. Furthermore, no residual 
‘eoxidant remains in the product. The 
copper is reported to be superior in 


toughness and ductility, and of excellent 
cold-working properties. Except in the 
matter of available shapes, it meets the 
A.S.T.M. specifications for electrolytic 
copper in all respects. 


Chemical Section Planned 
For British Fair 


HE British Industries Fair, which 

was organized to enable world trade 
buyers to see the whole range of the 
empire’s manufactures, will open on 
Feb. 22 and continue through March 5. 
The fair is divided into two sections 
which run concurrently, one in London 
and the other in Manchester. No in- 
dustry may exhibit at both sections. 
The chemical industry will occupy the 
annex to the Grand Hall at Olympia, 
London. Arrangements for the section 
will be under the auspices of the Asso- 
ciation of British Chemical Manufac- 
turers. 


Cornell Expands Lectures 
In Chemistry 


4b Non-Resident Lectureship in 
Chemistry at Cornell University 
was established by George Fisher Baker 
in 1925. Up to the present time 
lecturers under this plan have been from 
abroad, each of them remaining at the 
university for a full term. It is now 
planned to expand the program by in- 
viting leading chemists of this country 
to give one or two lectures before the 
department on the Baker Foundation, 
and acceptances have been received 
from the following for the coming 
university term: Prof. Roger Adams, 
University of Illinois; Dean S. C. Lind, 
University of Minnesota; George W. 
Morey, Geophysical Laboratory, Wash- 
ington, D. C.; Prof. R. A. Gortner, 
University of Minnesota; and R. E. 
Wilson, Standard Oil Co., Chicago, III. 


Research in Paper Chemistry 
At Lawrence College 


4b Institute of Paper Chemistry, 
graduate school affiliated with 
Lawrence College, has been admitted 
to the select list of 23 colleges and 
universities to receive graduate re- 
search fellowships in chemistry from 
E. I. duPont de Nemours & Co. The 
stipend is for $1,000 and will be 
awarded to one of the students now 
enrolled in the institute. The announce- 
ment follows closely that of the DuPont 
company to conduct research in the in- 
stitute laboratories under the direction 
of Dr. Samuel Lehner, department head 
at Wilmington, Del. 

The Rohm & Haas Co., manufac- 
turer of synthetic tannin agents, ar- 
tificial resins and a variety of other 
products, will conduct experiments to 
determine their application to the paper 
industry. Dr. I. C. Sommerville, Edin- 
burgh University, is the first of sev- 
eral company representatives who will 
study separate phases of the work. 
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Sugar Institute Faces 
Federal Charges 


DESPREAD interest has been 

aroused in the suit which opened 
in New York on Feb. 9, in which the 
government seeks to dissolve the Sugar 
Institute, alleging it has acted in re- 
straint of trade and in violation of the 
anti-trust laws. While the suit is of 
primary interest to the sugar refining 
companies of this country, practically all 
of whom are members of the institute, 
it has a wider significance because of its 
bearing on the status of other trade 
associations. 

The attorney for the defendants stated 
that “the present litigation, challenging 
as it does the rights of existence of the 
trade associations, is the most important 
in the past twenty years. 

“Practically all of the industries in 
the United States today are organized 
on the same general basis as is the 
Sugar Institute, including 90 per cent 
of the industries controlling the coun- 
try’s commerce. 

“If it be proved that the institute is 
operating illegally and it should be 
dissolved, then all others are likewise 
operating illegally, and the practical 
consequences of this move on the busi- 
ness of the country will be enormous.” 


Aluminum Co. and I. G. Pool 
Magnesium Alloy Patents 


NNOUNCEMENT has been made 

of the formation of the Magnesium 
Development Co. The new company 
represents a combination of the Alum- 
inum Co. of America and the German 
I. G. Farben-Industrie A.G., in the use 
of patent rights for the production of 
magnesium alloys. Patent rights of the 
I.G. and the Aluminum company will 
be taken over by the newly formed or- 
ganization with the board of directors 
comprising representatives from both 
participating companies. Special atten- 
tion will be devoted to the manufacture 
of the I. G. alloy, “Elektron,” which 
finds an increasing outlet in the aircraft 
industry. 


Garvan Heads Textile 
Research Institute 


Ai A meeting of the board of direc- 
tors of the United States Institute 
for Textile Research, Inc., held at the 
Chemists’ Club, New York City, Jan. 
22, Francis P. Garvan, president of the 
Chemical Foundation, Inc., was elected 
president of the institute. Mr. Garvan 
succeeds the late Dr. Samuel W. Strat- 
ton, who was the first president of the 
institute. Other officers elected were: 
A. F. Bemis, Boston; W. Robert Blum, 
Lodi, N. J.; H. V. R. Sheel, Passaic, 
N. J.; Thomas T. Clark, North Bil- 
lerica, Mass. ; and K. T. Lewis, Durham, 
N. C., vice-presidents ; Ernest N. Hood, 
Salem, Mass., treasurer; Charles H. 
Clark, Boston, secretary. 
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NEWS FROM WASHINGTON 


By Paul Wooton 
Washington Correspondent of Chem. & Met. 


EARINGS on the Nye trade 

practice bills have been tentatively 

scheduled for Feb. 24-25 by the 
Senate Judiciary Committee. This will 
give trade association executives an 
opportunity to tell their story of the 
complications that have crippled the 
usefulness of the Federal Trade Com- 
mission’s conference procedure for the 
elimination of unfair and uneconomic 
trade practices. The subject matter of 
the bills before the committee is not 
regarded as of immediate importance if 
eventually legislation can be drafted 
that will perfect the operation of the 
trade practice conference plan and pos- 
sibly of the Commission's functions as 
a whole. The conviction is growing in 
Washington that business sooner or 
later will find a method by which it will 
be able to obtain from the government 
competent advice upon the legality of 
proposed activities. It is becoming 
equally certain that this will not be ac- 
complished by amending the anti-trust 
laws. Hope appears to be temporarily 
dashed by the notice served by the De- 
partment of Justice that the bituminous 
coal industry’s plan for the establish- 
ment of district selling agencies must be 
tested in the courts. 

Pending consideration by the Senate 
Committee on Legislation in which an 
attempt will be made to keep away from 
discussion of the anti-trust laws, a 
delegation of trade association execu- 
tives staged a revival meeting in Wash- 
ington in the hope that it would furnish 
the electric impulse needed to stir con- 
fidence. The meeting had no program 
and sentiment was very much mixed. 
There were some who demanded a tem- 
porary injunction to restrain John Lord 
O'Brian and his cohorts in the Depart- 
ment of Justice from enforcing the anti- 
trust laws. There were others who 
sought a legal remedy to protect busi- 
ness against the cut-throat competition 
born of desperation. Discussion on the 
competition of government in business 
also rubbed a sore spot. Some publicity 
attended the audience given by President 
Hoover to the delegation, but beyond 
that it is doubtful whether anything 
tangible was accomplished by the visit, 
although it had some dramatic in‘erest. 


VV ETHER regarded simply as a 
political dodge or as a_ policy 
that this country should adopt to fit the 
changing conditions of world trade, 
tariff reciprocity will invite a veto by 
President Hoover. It is not likely either 
that Congress will satisfy the demand of 
special pleaders for protection on oil 
and copper by using the tax bill as a 
vehicle for tariff legislation. Already 
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similar treatment has been demanded 
for pulp, paper, and other products, and 
it is not difficult for the House Ways 
and Means Committee to realize where 
such a procedure would take them. In- 
terior Secretary Wilbur advocates a 
tariff on oil if coupled with legislation 
by Congress authorizing state compacts 
on pro-ration and conservation. The 
House committee may decide to con- 
sider the Tariff Commission’s reports 
on copper and petroleum after reporting 
the tax bill. This would serve as a test 
of the provision of the Democratic tariff 
bill that would deprive the President of 
his flexible tariff powers by requiring 
that all reports by the Tariff Commis- 
sion shall be submitted to Congress. 
There would, of course, be little neces- 
sity for retaining the flexible tariff if 
the provision of the Democratic bill for 
tariff making by reciprocal agreement 
were carried into effect. 

Mere repetition of past experience 
seems to be all that is in prospect with 
regard to Muscle Shoals. The death of 
Representative Percy Quin will advance 
Representative McSwain, South Caro- 
lina Democrat, to the chairmanship of 
the House Committee on Military 
Affairs. McSwain had been chairman 
of the subcommittee appointed to draft 
the bill that probably will call for gov- 
ernment operation if the President, 
within a certain term, is not able to 
negotiate a lease carrying restrictions, 
one of which is certain to be the pro- 
duction of a certain minimum of fer- 
tilizer for sale at a low price. In this 
connection the report that the Allied 
Chemical & Dye Corp. has received a 


CALENDAR 


AMERICAN INSTITUTE OF CHEM- 
ICAL ENGINEERS, spring meeting, 
Schenectady and Corning, N. Y., 
June. 


AMERICAN CHEMICAL SOCIETY, 
83d meeting, New Orleans, March 
28-April 1. 


ELECTROCHEMICAL Soctety, spring 
meeting, Baltimore, April 21-23. 


INTERNATIONAL CONGRESS OF PURE 
anp AppLtrep CHEMISTRY, Madrid, 
Spain, April 3-10. 


Rupeer Diviston, American Chem- 
ical Society, spring meeting, De- 
troit, Feb. 25-26. 


TECHNICAL ASSOCIATION OF THE 
anp Paper Inpustry, New 
York City, Feb. 15-18. 


French government contract to supply 
25,000 tons of synthetic nitrate is sig- 
nificant. The price is reported to be the 
same as that on orders from German 
producers, which was 83 francs per 100 
kg., the equivalent of $33.20 per met- 
ric ton. 


APAN is well prepared, from a 

chemical standpoint, for a long of- 
fensive. Large purchases of copper, 
cotton and other commodities essential 
for war purposes were made in antici- 
pation of the China campaign. Its own 
substantial capacity for the production 
of synthetic ammonia for conversion to 
nitric acid may be augmented by im- 
ports from Chile if necessary. The 
occupation of Shanghai was no sur- 
prise to American business interests 
represented in China. For several 
months past branch houses in Shanghai 
have been asking for instructions from 
home offices on what plans to pursue. 

Insecticide manufacturers are study- 
ing the adoption of means providing a 
more positive warning of the poisonous 
character of their products as an alter- 
native to legislation that would require 
discoloration of poisons which resemble 
commonly used foodstuffs. The origin 
of several bills introduced in Congress 
is the accidental substitution of calcium 
arsenate for baking powder and flour. 
This has occurred in the South, where 
arsenate of lime is widely used in 
combating boll-weevil infestation. In- 
vestigation has proved that the addition 
of a coloring agent to white insecticide 
is not feasible and the manufacturers 
now are turning their attention to the 
labels. Discoloration of poisons is not 
regarded as effective, according to 
Warren Watson, secretary of the Manu- 
facturing Chemists’ Association, because 
many poisons have a natural and dis- 
tinctive color and the use of color in 
foodstuffs is rapidly increasing. Such 
staples as sugar and bread now are 
available in tits of pink, blue and green. 
The addition of color would interfere 
with the utility of many poisons used in 
industry and also would be objectionable 
in medicinals of a toxic character. 


> 


Flaxseed and Casein Costs 
Under Investigation 


HE Tariff Commission has ap- 

proved plans for work in Argentina 
in connection with the costs of produc- 
tion of flaxseed and casein. The flax- 
seed investigation was ordered in re- 
sponse to an application from the Asso- 
iation Nacional de Agricultura, of 
Argentina, and the casein investigation 
was ordered in compliance with a reso- 
lution passed by the U. S. Senate. 

The commission also announces that 
applications recently received from the 
Monite Waterproof Glue Co., of Min- 
neapolis, Minn., and the Centro de la 
Industria Lechera, of Buenos Aires, re- 
questing decreases in the rate of duty 
on casein, have been merged with the 
pending investigation on that subject. 
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Washington, Baltimore Entertain 


American Ceramic Society 


Ceramists “See Washington, 
Make Baltimore 


an additional day at Baltimore were 
given over to the 34th annual 
meeting of the American Ceramic So- 
ciety, which, together with the National 
Brick Manufacturers’ Research Founda- 
tion, met during the period from Feb. 
8 to 12, inclusive. In spite of very un- 
favorable business conditions, registra- 
tion was unexpectedly large, with about 
700 ceramists attending, as compared 
with a registration close to 1,500 at the 
Cleveland meeting in 1931. Presenta- 
tion of papers began with the meetings 
of the seven divisions of the society on 
Feb. 9, continuing through the 11th. 
Lincoln’s Birthday saw the society in 
Baltimore, where the entire group 
visited the plant of the Locke Insulator 
Corp., later splitting into divisions for 
visits to plants more specifically in line 
with the interests of the individuals. 
Election of officers was announced at 
the President’s Dance on Wednesday 
night. The new president of the society 
is Emerson P. Poste, Chattanooga 
Stamping & Enameling Co., Chat- 
tanooga, Tenn. W. Keith McAfee, 
Universal Sanitary Mfg. Co., was 
elected vice-president. H. B. Hender- 
son and Ross C. Purdy were reelected 
as treasurer and general secretary, re- 
spectively. It was announced that, con- 
tinuing the policy initiated in 1931, the 
society had elected five men to the de- 
gree of Fellow, to join the company of 
more than 150 already so honored. 


DAYS in Washington and 


N ADDITION to sight-seeing trips 

to points of interest in and about 
Washington, the society was given an 
opportunity to visit the silicate and clay- 
products division of the U. S. Bureau 
ot Standards. Chief among the points 
of interest were those sections engaged 
in the manufacture of optical glass and 
in the construction of glass pots. Re- 
search initiated during the War has cul- 
minated in a small manufacturing sec- 
tion at the Bureau which has for several 
years supplied the greater part of the 
optical glass for the Army and Navy. 

Expansion studies constituted a prin- 
cipal focus of interest in several of the 
sections of the Bureau. Demonstrations 
included interferometer and gage meas- 
urements of the thermal expansion of 
glasses, refractories, and enamels. A 
demonstration of petrographic sections 
under the projecting microscope illus- 
trated graphically the composition of 
several materials of considerable ceramic 
interest. Most spectacular was a 
demonstration of the Bureau’s new 10,- 
000,000-Ib, testing machine, the largest 
in the world. For the benefit of the so- 
Ciety, it was used to crush a brick wall 


” Visit Bureau of Standards, 
Inspection Trips 


6 ft. in height, failure occurring with 
almost explosive violence. 

At the general meeting Tuesday 
evening, retiring president E. V. Eske- 
sen paid tribute to Gen. Orton, past 
president of the society and long active 
in its affairs, who is reported to be in 
precarious health. As second speaker 
of the evening, Frederick Willson, of 
Willson Products, Inc., described at 
some length the action of industrial 
dusts on human lung tissue. Especially 
if these are of silica, or a silicate, lung 
fibrosis and a predisposition to pneu- 
monia and tuberculosis are likely to en- 
sue. Silica is more dangerous than 
silicates. Protection demands efficient 
exhaust systems and frequently personal 
protection in the form of respirators. 

Richard F. Bach, of the Metropolitan 
Museum of Art, New York City, de- 
livered a pointed appeal for what he 
called “quality production.” Grantung 
the technical excellence of many prod- 
ucts, ceramic and otherwise, he never- 
theless deplored the decline of the 
craftsman era. The machine, he said, 
can produce a product good to look at 
only when it is “fed” good designs. 

At the various division meetings, 
more than one hundred papers were 
given, several of which were in the 
nature of symposiums. From the stand- 
point of chemical engineers, the most in- 
teresting of the work reported on enamels 
was that of Messrs. Harrison and Sweo, 
U. S. Bureau of Standards. Working 
on the coefficients of expansion of vit- 
reous enamels, these investigators found 
that composition variations do not give 
the straight-line expansion variations 
that have been supposed to exist. 

A number of important papers were 
given before the glass division. Report- 
ing observations on devitrified glass, 
Messrs. Tool, Insley and Saunders, U. S. 
Bureau of Standards, mentioned the 
probability of a new form of silica. 
G. W. Morey, Geophysical Laboratory, 
Washington, reported on the effect of 
boric oxide additions on the devitrifica- 
tion of soda-lime-silica glasses. Small 
additions lower the temperature above 
which devitrification cannot be ob- 
tained. L. H. Adams, Geophysical 
Laboratory, reviewed the principles 
underlying the annealing of glass and 
emphasized the need for differentiation 
between phenomena which do and which 
do not involve the internal composition 
of the glass. Messrs. Tool and Tilton, 
Bureau of Standards, reported on the 
effect of annealing on the refractivity 
of optical glass. 

Control testing in the manufacture of 
firebrick occupied a considerable part 
of the attention of the refractories divi- 
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sion. The 11 papers in this group cov- 
ered general considerations, theory and 
methods of sampling, laboratory, grind- 
ing and sieving tests, control tests in 
the addition of water, in pressing, dry- 
ing and firing. An interesting point in 
this connection was the paper of J. O. 
Everhart, Ohio State University, who 
told of the use of a recording ammeter 
in controlling moisture at the pug mill. 
Papers on the reproduction of service 
conditions in the laboratory, by F. H. 
Norton, M.I.T., and on the A.S.T.M. 
viewpoint in the control of fired brick, 
by L. J. Trostel, General Refractories 
Co., completed the symposium. 

Messrs. Heindl, Pendergast and 
Mong, of the Bureau of Standards, re- 
ported interesting results of an investi- 
gation into the effect of firing tempera- 
tures on the properties of several kao- 
lins. Other papers, stressing the en- 
gineering angle, included those of E. J. 
Bognar, Corundite Refractories, Inc., 
who dwelt at length on the flexibility 
of the gas-fired tunnel kiln. J. A. Fel- 
lows, Babcock & Wilcox Fellow at 
M.1.T., described the derivation of suit- 
able dome shapes for circular kilns. 
S. S. Cole, the Koppers Co. Labora- 
tories, investigated the high-temperature 
strength of silica brick. A definite rela- 
tionship was found to exist between the 
strength at room temperature and at 
the elevated temperature. Messrs. Cun- 
liffe and Clem, University of Washing- 
ton, discussed the refractory require- 
ments of black-ash furnaces in the pulp 
and paper industry; and F, W. Preston, 
Standard Mfg. Co., the spalling of re- 
fractories. 


UBJECTS taken up by the struc- 

tural clay-products division ranged 
from consideration of the effect of 
chromium plating machine parts subject 
io the abrasive action of clay, to the use 
of natural gas in kiln firing. R. ‘TT. 
Stull, Bureau of Standards, told of work 
on the resistance of construction mate- 
rials to the abrasive action of clay. 
Other papers concerned raw materials 
for heavy clay products, progress in 
brickwork construction, and improved 
technique in drying, grinding, and 
firing. 

The terra cotta division took up tests, 
fire-cracking, shrinkage, and the mois- 
ture expansion of glasses. Crazing, and 
studies of glazes, were considered. In 
the white-wares division interest was 
about equally divided between technical 
and plant problems. C. F. Greene, of 
the AC Spark Plug Co., discussed the 
use of butane as a kiln fuel. Messrs. 
Harrop and Hartford explained the ap- 
plication of small tunnel kilns in ceramic 
industries. A symposium on plant 
problems concerned itself with every 
phase of white-ware manufacture, from 
raw materials to the finished product. 
Sampling and raw materials had their 
share of interest in other papers. Messrs. 
Carter and King, Ohio State University, 
reported on the effect of using sodium 
aluminate for the pH control of casting 
slips. The result of its use is said to 
be the minimizing of certain troubles 
ordinarily encountered. 
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By French 


International Agreements Formed 


Industries 


Dyes, Nitrates, and Ceramics Affected 
By Recent Compacts 


Irom Our Paris Correspondent 


E MOST important recent de- 
velopments affecting French in- 
: dustries have been connected with 
the formation of conventions or agree- 
ments with other European countries. 
Prominent among these was an ar- 
rangement made between the French 
and Rumanian governments whereby 
Rumania is to supply 400,000 tons of 
petroleum and _ petroleum products 
yearly to France. Oil refining in 
France has made considerable progress 
since the law regulating imports of 
petroleum became effective, and the 
arrangement made with Rumania is 
expected to give greater stimulus to 
the refining industry. Rumania will 
benefit not only by the outlet thus 
afforded for its oil but also may be 
placed in a favorable position to de- 
velop an export business in corn with 
France. Incidentally, the quantity of 
petroleum specified in the present agree- 
ment is a minimum figure which may 
be considerably increased. 

The French metal industry presents 
another example of _ stabilization 
through a working agreement adopted 
by producers. On Dec. 30, all the steel 
manufacturers in France ratified a pro- 
duction schedule with total output con- 
trolled and production allocated among 
the different companies. As a result 
of this step, competitive selling will be 
done away with and it will be possible 
to establish a central selling organiza- 
tion. Moreover, it is anticipated that 
the agreement will be extended so as 
to include all the metal fabricating 
industries. 


YNTHETIC nitrates formed the 

basis for a compact drawn up be- 
tween France and Germany. France is 
now producing sulphate of ammonia in 
quantities sufficient to take care of its 
agricultural needs. Home _ production 
of calcium cyanamide also is increas- 
ing; the Société des Produits Azotes, 
for instance, has installed new ovens 
with total electric power of 13,000 kw. 
at its works at Bellegarde and Lan- 
nemazan with the object of developing 
this production. French production of 
synthetic nitrates, on the other hand, 
has made but little progress. A new 
plant to use the Bamag-Meguin process 
is being equipped at the National 
Nitrogen Works at Toulouse, but will 
not be in operation for a long time. 
In the meantime, French agriculture 
requires 300,000 tons of nitrate yearly. 
As satisfactory prices could not be 
agreed on with sellers of the Chilean 
roduct, a contract was made on 
Dee. 27 between the Comptoir Fran- 
cais de l’Azote and the Stickstoff- 
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Syndikat whereby German producers 
are to supply 150,000 tons of synthetic 
nitrate of soda to France in the present 
year. 


HE contract further provides for 

imports of 150,000 tons of German 
synthetic nitrate of soda in succeeding 
years until French production becomes 
large enough to cover consuming re- 
quirements. 

As a result of this agreement there 
has been a decline in prices for all 
nitrates and, while this is of benefit 
to the agricultural industry, it is not 
so favorable to the development of the 
French nitrate industry. It is probable 
that a part of the sum thus saved for 
consumers will be paid to producers to 
compensate for the lower market price. 

Agreements of lesser importance 
were signed last November between the 
French, German and Czechoslovakian 
chinaware manufacturers with the ob- 
ject of regulating and adjusting prices 
in that line; these understandings were 
dictated by the fact that the French 
china manufacturers had to fight 
against keen competition from im- 
porters. 

An agreement of similar nature is 
now about to be concluded in the glass- 
ware industry, which also is experienc- 
ing difficulties owing to foreign and 
especially Czechoslovakian competition ; 
so much so that about 40 glassware 
manufacturers were compelled to stop 
work. It should be mentioned, how- 
ever, that some of the works of over 
a century's standing require reorganiza- 
tion and the introduction of more up- 
to-date methods. 

As far as coloring matters are con- 
cerned, an understanding has_ been 
reached between French, German, 
Swiss and British producers with the 
object of regulating prices and imports. 
French production of dyes, as a matter 
of fact, has not been severely influ- 
enced by the crisis which the textile 
industry is undergoing. Production 
amounted to some 15,959 tons in 1930, 
against 16,430 tons in 1929. 

From a technical and chemical point 
of view there is but little to mention, 
as no new manufacture is being under- 
taken. All the efforts of manufacturers 
tend rather to lowering working costs, 
either by rationalizing or by moderniz- 
ing their plants. 

The firm of “Société Progil,” of 
Lyons, which owns several works, has 
recently been reorganized; that of 
Société Kétol, which proposed to man- 
ufacture ketonic solvents from sawdust, 
failed in its financial arrangements as 
did the firm of Société I’Iode et 


l’Algine, which proposed to extract 
iodine and alginic acid or alginates 
from seaweed and plants after patented 
processes. The preparation of synthetic 
camphor by Société Alsacienne de 
Produits Chimiques also has proved 
unsuccessful. On the other hand, 
synthetic industries using coke-oven 
gases are developing in a way that 
is worth mentioning. Compagnie de 
Béthune, for instance, in 1930-1931, 
produced 12,985 hectoliters of synthetic 
ethylic acid by means of ethylene ex- 
tracted from coke gases besides 14,000 
hectoliters of synthetic methanol, 80 
tons of sulphuric ether, and nearly 
800 tons of formol. 


Chemicals Used in Canadian 
Pulp and Paper Trade 


r A report from Trade Commis- 
sioner Avery F. Peterson, Toronto, 
Canada, it is stated that provincial 
consumption statistics for individual 
items used in the manufacture of wood 
pulp and in the manufacture of paper 
are not available. However, totals of 
materials used are available by provin- 
cial divisions and, on a basis of total 
materials used in Ontario, it is possible 
to estimate provincial consumption of 
specific chemicals. Following are re- 
ported figures for the entire Canadian 
industry : 


Chemicals Used in Manufacture of Wood Pulp 


Tons Value 

eee 169,020 529,879 
1,545 60,796 
Liquid 14,192 925,949 
Ee 33,119 676,597 
8,960 91,730 
All other chemicals........... 681 32,556 
All other materials...... 1,917,312 


Chemicals Used in the Manufacture of Paper 


Tons Value 
Sodaash......... 1,993 $70,864 
Alum 21,951 630,410 
13,024 218,423 
Dyes and colors. . . 329,362 
Other materials, including as- 
phalt, rosin, caustic soda, 
talc, starch, sulphate of iron, 
lime, liquid, chlorine, bleach- 
ing powder and fillers.......  ...... 4,384,563 


Virginia Smelting Retains 
Chemical Branches 


Recently the Virginia Smelting Co. 
joined with the National Lead Co. in 
the formation of a new corporation, 
the Virginia Lead Smelting Corp. The 
new company will take over and con- 
duct the lead business heretofore con- 
ducted by the lead department of the 
Virginia Smelting Co. Reports have 
been current to the effect the chemical 
and smelting activities of the Virginia 
Smelting Co. were involved in the new 
arrangement. This is not so, however, 
as the National Lead Co. has no interest 
in the chemical and other activities con- 
ducted at West Norfolk. 
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Agreements Steady Chemical Prices 


In German Markets 


Measures Taken to Overcome Difficulties 
in Foreign Trade 


From Our Berlin Correspondent 


dustrial situation grows progressively 

worse and that Germany’s participa- 
tion in world production has sunk from 
12 per cent in 1928 to 9 per cent in 1931. 
The chemical market was only slightly 
affected by the critical price develop- 
ment in general, mainly because agree- 
ments kept the structure upright. Only 
the last emergency decree caused a re- 
duction of 10 per cent. 

Foreign trade conditions are becom- 
ing increasingly difficult, as they are in 
many other countries. Among the 
measures being taken to combat this 
situation are the negotiations aiming 
at a standard motor fuel in Germany, 
both to stop fluctuations in the market 
and to consume a maximum of domesti- 
cally manufactured products. Experi- 
ments indicate that the most suitable 
knockless motor fuel would consist of 
gasoline, 70; benzol, 10; ethyl alcohol, 
10; and methyl alcohol, 10 per cent. 
The latter is merely intended to reduce 
the cost of alcohol admixtures, since 
methyl costs about half as much as 
ethyl alcohol. In any case, the last 
three constituents would all be of 
domestic origin, the continued produc- 
tion of which would be favorable to 
chemical industry as a whole, especially 
the large nitrogen plant. Of a national 
annual consumption of 1,500,000 tons 
of motor fuel, 150.000 tons of benzol, 
150,000 tons of alcohol and 150,000 
tons of methanol would come from 
domestic sources. Furthermore, about 
250,000 tons of gasoline can already be 
produced in Germany and the capacity 
of the I. G.’s synthetic gasoline plant can 
easily be brought up to 350,000 tons. 
This would account for well over half 
the present motor fuel consumption. A 
further saving of about half of the 
50,000 filling stations and the elimina- 
tion of wasteful competition, with its 
expensive advertising, present the pos- 
sibility of attaining a low price for pure 
gasoline in spite of the addition of the 
expensive alcohol. The project has 
many obstacles, such as the reduction in 
customs duties and the difficulties of 
motor manufacturers trying to compete 
in foreign markets with specialized 
motors adjusted to this fuel. 


iE GOES without saying that the in- 


HE construction of the refinery at 

Misburg, undertaken jointly by 
MacKee & Co., Cleveland, and the 
Preussische Bergwerke und Hiitten, 
A.G., the Gewerkschaft Elverath, and 
the Wintershall A.G., has been so ad- 
vanced by the favorable weather that 
operations probably will be undertaken 
in February. The plant is located along 
the Mittellandkanal, the large storage 
facilities already being used to hold the 


output from the seven wells. As soon 
as refining operations begin, it will no 
longer be necessary to throttle the drill- 
ings. The Crack Oil Co. has been 
founded in Berlin and intends to lease 
a large section of the oil concessions in 
Hannover in order to erect a refinery 
there for the Carburol cracking process, 
which has been satisfactorily used by 
the Borsig G.m.b.H. in numerous 
plants; for example, in Peckelbronn 
( Alsace). 

An attempt has already been made to 
use coal-tar oils for diesel motors, and 
recently technical improvements and 
lower costs have brought up the ques- 
tion again. The construction of the 
“Ruston” motor is said to be a solution 
to the problem. It is being built in 
sizes from 17 hp. upward and many 
have been running satisfactorily for 
some time in Germany. A necessary 
feature of satisfactory operations, in 
addition to suitable material of construc- 
tion, is the proportioning injector whi-h 
feeds about 96 per cent of tar oil and 
4 per cent of gas oil as required under 
full load. In operation there is not 
only a marked fuel economy but also a 
satisfactory maintenance of operation 
in comparison with gas oil. According 
to Leymann and Weber, the explosion 
resultant on compression of tar oils 
with compressed air is due not only to 
spontaneous combustion, by ignition 
through the pressure, but also to the 
presence of pyrophorous iron sulphide, 
which glows at 48 to 50 deg. C. in con- 
tact with air. In the case of tar oils, 
which do not favor formation of iron 
sulphide, explosions are also explained 
by the presence of moisture in com- 
pressed air striking the hot chamber 
walls. This is combated by the use 
of nitrogen or cleaned combustion gases 
instead of air and by the use of 
chromium or aluminum plating of the 
walls. 


RMATION of a joint company 

for the production and marketing of 
magnesium metal, under the name of 
I. G. Farben-Aluminum Co. of America, 
has already been publicly reported. 
The American production of magnesium 
has hitherto been smaller than the 
German, which commands more favor- 
able raw material sources. A stainless, 
austenitic metal for steam turbines is 
being produced by Krupp under the 
designation of WF-100 steel, containing 
about 15 per cent chromium, 1.3 per 
cent of nickel, and 2 per cent tungsten. 
This metal is very resistant to pitting 
and corrosion under kinetic strain, 
partly because of its high elastic limit 
and tensile strength. New discoveries 
of gold near Kassel have naturally ex- 
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cited great interest. Engineers of the 
Preussische Bergwerke und Hiitten 
A. G. have since made promising ex- 
periments for the extraction of ores at 
Korbach in Waldack. Further appear- 
ance of gold has been reliably reported 
at Allendorf near a mineral springs, 
which authorities consider promising. 


comparatively rare metal gallium 
has now become technically avail- 
able. Even up to 1931 its price was $44 
a gram, but the Ver. Chem. Fab. Leo- 
poldshall, which also produces rhenium, 
is now Offering it at about $2.50. One 
of its uses, as filler for quartz thermom- 
eters from 50 to 1,000 deg. C., has 
already passed successful trial at the Na- 
tional Physical-Technical Institute. The 
metal melts at 30 deg. C. and boils at 
2,000 deg. C. Other uses in considera- 
tion are in optical mirrors, control and 
signal devices, and dental amalgam. 

New colors for the painting of glass, 
very intense and luminous, have been 
produced by Prof. Wilhelm Ostwald in 
connection with his work on colors. 
The transparency of colors has always 
found an obstacle in the physical opacity 
of white pigments. Ostwald overcomes 
this by the use of a colloidal transparent 
carrier, gelatine. These so-called 
“Kollon” colors, which liquefy at 50 
deg. C., are applied on clean glass; 
the colors remain liquid about 10 
minutes, sufficient time for their ap- 
plication and distribution. 


Sales of Lime Declined 
In 1931 


page of lime in 1931 by producers 
in the United States amounted to 
2,710,000 short tons, valued at $18,506,- 
000, according to preliminary figures 
furnished by lime manufacturers to the 
U. S. Bureau of Mines. This is a 
decrease of 20 per cent in quantity and 
28 per cent in value as compared with 
sales of 3,387,880 tons, valued at $25,- 
616,486, in 1930, and follows a decrease 
of 21 per cent in quantity and 23 per 
cent in value in 1930 as compared with 
1929. 

Sales of lime in 1931 for construction 
are estimated at 970,000 tons, compared 
with 1,204,614 tons in 1930, a decrease 
of 19 per cent. This followed a decrease 
of 27 per cent in 1930 from the 1929 
production. Sales of lime for chemi- 
cal uses are estimated at 1,460,000 tons, 
a decrease of 21 per cent from 1930 
(1,840,155 tons). In 1930 there was a 
decrease of 20 per cent from the 1929 
sales. The sales of lime for agricultural 
use are estimated at 280,000 tons, a 
decrease of 18 per cent in 1931 from 
1930 (343,111 tons) and following an 
increase of 1 per cent in 1930 from the 
1929 figures. All the states producing 
lime except two, Florida and Massa- 
chusetts, showed decreases from the 
1930 production ranging from 5 to 75 
per cent in quantity and 8 to 60 per 
cent in value. Ohio maintained its place 
as the largest producing state. 
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IN CHEMICAL ENGINEERING 


Cuartes H. MacDowett resigned 
as president of the Armour Fertilizer 
Works and vice-president of Armour 
& Co. after 45 years of service with the 
company. He joined it in 1887 and six 
years later began work on the founda- 
tion of the Armour Fertilizer Works. 
While expanding to its present size, he 
also became interested in other chemical 
processes, some based on meat packing 
wastes and others on American natural 
resources such as potash. During the 
War his services were enlisted in a 
number of important national functions, 
here and abroad. 


A. B. Lams, professor of chemistry 
at Harvard University, has been elected 
president of the American Chemical 
Society for 1933, to follow L. V. Red- 
man of the Bakelite Corp., who was 
recently installed as president for the 
current year. 


STANLEY GILL has opened offices in 
Houston, Tex., for a consulting practice 
in chemical and petroleum engineering, 
specializing in corrosion. 


B. L. Hatuorne and Henry Green, 
formerly in charge of the technical 
service laboratory of the Tubize Chatil- 
lon Corp., have formed a consulting 
practice on rayon problems. Mr. Green 
had also been with the New Jersey Zinc 
Co. for 12 years and Mr. Hathorne was 
long active in textile and rayon dyeing. 


W. L. Bapcer, professor of chemical 
engineering of the University of Michi- 
gan, has withdrawn from the Whiting 
Corp., where he did consulting work for 
the Whiting-Swenson Co., now dis- 
solved. Prof. Badger will continue his 
private consulting practice. 


James Bryant Conant, chairman 
of the division of chemistry at Harvard 
University, was recipient of the Chand- 
ler Medal of Columbia University on 
Feb. 5, and will receive the Nichols 
Medal on March 11, in accordance with 
its recent award. 


Cuarites H. Herty has been named 
to receive the annual medal of the 
American Institute of Chemists for 1932 
in consideration of his many years’ 
work for the advancement of domestic 
chemistry and chemical industry. The 
presentation will be made in New York 
City in May. 


P. H. Murpuy has accepted the posi- 
tion of general administrator to the 
sugar cane industries of G. Melendez, 
in El Salvador. His problems, in addi- 
tion to normal sugar technology, will 
be the utilization of excess low-grade 
sugars. 
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J. G. Davipson, who has been direc- 
tor of chemical sales for the Carbide & 
Carbon Chemicals Corp. since 1923, has 
been elected a vice-president of the cor- 
poration. Dr. Davidson received his 
education at the University of Southern 
California, and returned East to work 
at an industrial fellowship in the Mellon 
Institute before joining his present 
firm. 


Cuartes H. Proctor, for almost 20 
years electroplating specialist of the 
Roessler & Hasslacher Chemical Co., 
retired from active service at the be- 
ginning of this year, but will continue 
in a consulting capacity. 


J. B. F. HERRESHOFF 


Atcan Hirscu, consulting chemical 
engineer, of New York City, has been 
appointed in a consulting capacity to 
the U.S.S.R. National Planning Bureau 
and the All-Union Chemical Industries, 
with headquarters in Moscow. He will 
henceforth spend most of his time in 
Russia. 


H. J. Frencu, who has been asso- 
ciated with the International Nickel 
Co.’s research laboratory in Bayonne, 
N. J., has been transferred to the de- 
velopment and research department in 
New York City. 


Joun E. SAnrForp, executive vice- 
president of the Armour Fertilizer 
Works since 1922, has been elected 
president to succeed Charles H. Mac- 
Dowell, who retired recently. Mr. San- 
ford had been with the Tennessee 
Chemical Co. for several years before 
it was bought by Armour in 1909, and 
then continued work with the new 
owner. 


C. F. GiicksMAN has joined the 


Glyco Products Co., Inc., Brooklyn, 
N. Y., for work on emulsions. 


P. Vat Ko s,’since 1924 active in the 
Provident Chemical Works, St. Louis, 
has been elected president of that com- 
pany, a subsidiary of the Swann Corp. 


Leon V. Quic.ey, formerly technical 
editor for the Bakelite Corp. and in- 
structor in chemical engineering at 
Worcester Polytechnic Institute, has 
opened an office in New York City as 
public relations counsel, specializing on 
the chemical industry. 


OBITUARY 


W. E. CaLtanan, plant engineer of 
the American Cyanamid Company, died 
on Jan. 24, as a result of a paralytic 
stroke. He had been with the American 
Cyanamid Co. over a period of 14 
years, except for two years spent as 
plant manager of the Sharples Solvent 
Co., Charleston, W. Va. 


Anprew J. Stacey, vice-president 
and director of Stacey Bros. Gas Con- 
struction Co., died on Jan. 18 at his 
home near Cincinnati at the age of 73. 


Leroy H. Minton, consulting ceramic 
engineer and former director of the 
General Ceramics Co., died at his home 
in Metuchen, N. J., on Dec. 15, at the 
age of 49. A native of Covington, Ohio, 
he came East in 1906 as ceramic 
chemist, and in 1914 joined the General 
Ceramics Co. at Metuchen. He was ap- 
pointed general superintendent over all 
plants of the company in 1921. After 
his resignation, in 1928, he conducted 
a private consulting practice. 


F. Hixton, metallurgist of the 
Farrell-Birmingham Co., died in New 
Haven, Conn., on Jan. 25, after a sudden 
illness. He was 38 years old. 


J. B. F. Herresnorr, outstanding 
chemical and metallurgical engineer, 
died at his home in Atlanta, Ga., on 
Jan. 30 at the age of 81. A native of 
Rhode Island and a graduate in 1870 
from Brown University, he soon entered 
chemical processing and later became 
first recipient of the Perkin Medal. For 
a long period he was professor at 
Brown University and among his in- 
dustrial connections was his vice-presi- 
dency of the Nichols Copper Co. The 
furnace bearing his name is one of the 
foremost and most widely applied of his 
achievements. 


ALBION Brace, general 
manager of the Koppers Research 
Corp., died on Feb. 2, at his home in 
Pittsburgh, following an attack of in- 
fluenza. Mr. Bragg was born at St. 
Joseph, Mo., in 1891, was educated at 
the University of Kansas, and there 
entered professional work on an indus- 
trial fellowship, later transferred to 
Mellon Institute. In 1921 he entered the 
Metals Recovery Co. at Salt Lake City, 
as field engineer, and after four years 
of service in this position, he joined the 
Koppers Co. at its Seaboard plant, ‘o 
engage in process development. A year 
later, in 1926, he was made head of the 
chemical engineering division of tlie 
company in Pittsburgh, and in 1930 
was appointed general manager of the 
Koppers Research Corp. 
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Distribution Channels for Products 
Of Process Industries 


nels through which the process 

industries market their products 
have been made available by the U. S. 
Census of Distribution. In the January 
issue of Chem. & Met. distribution 
channels for a number of industries 
were summarized. The following sum- 
mary of the branches enumerated, for 
which information is now available, 
practically rounds out the presentation 
for the entire process industries. 

A striking feature clearly demon- 
strated by the returns from this first 
Census of Distribution is the large extent 
to which industrial goods are marketed 
direct to consuming industries. Direct 
sales naturally were increased by the 
trend in recent years of merging differ- 


throug reports on the chan- 


ent companies as the finished products 
of one branch became the raw materials 
for other branches. As evidence of this 
it will be noted that of the total sales 
shown in the accompanying table, 29.1 
per cent was made to owned branches. 
Sales to retail-owned branches were 
relatively small in all cases with the 
exception of carbon paper and inked 
ribbons and grease and tallow. 

In some cases the distribution figures 
reveal that producers found it desirable 
to turn their output over to outside sell- 
ing agencies rather than set up their 
own sales organizations. For instance, 
in the lime industry 13 producing com- 
panies sold their entire production 
through outside agencies. Other pro- 
ducers of lime also made use of selling 


es to 
Wholesale — 


Value of -—Wholesale— Retail—— 
Sales Per Value Per Value Value 
Sales by manufacturers of: (Millions) Cent Millions Cent Millions Cane Millions 
267.8 4.5 12.1 0.7 45.1 120.8 
Grease (except lubricating) and tallow........ 59.8 eS 1.6 20.8 12.4 5.8 3.5 
Lubricants not made in petroleum refineries. . 72.3 31.9 23.0 eich — 26.7 19.3 
Dee) rrr 231.2 15.0 34.7 0.4 0.8 38.7 89.6 
Perfumes, cosmetics, and toilet preparations... 193.4 2.6 3.5 1.4 ye 44.9 86.9 
ocess indus in January issue, 
9,786.0 30.1 2,943.7 2.4 236.4 30.8 3,003.6 
al] process industries.............. 11,439. 2 26.9 3,081.6 31.8 3,632.0 


Dealers-————. 
——Retail—. 


agents, brokers, and commission houses, 
yet the total of such sales, including 
those of the 13 companies before re- 
ferred to, amounted to only about 8.6 
per cent of the total sales, which proves 
the preponderance of direct sales in that 
industry. 

Up to about ten years ago, brokers 
played an important part in the distri- 
bution of chemicals; later there has 
been a decided trend toward direct con- 
tact between producer and consumer. 
In the present distribution compilation, 
the figures bring to light that of sales 
of $715,176,000, but $44,765,000, or less 
than 6 per cent, was sold through the 
aid of outside agencies, despite the fact 
that 27 producers disposed of their en- 
tire output in that manner. 

From the information now at hand it 
is not possible to give a breakdown for 
the distribution of the individual com- 
modities of greatest interest to chemi- 
cal engineering enterprises. It is evi- 
dent, however, that the industrial mar- 
ket is of extreme importance. 


-———Sales to Consumers 

-—Industrial—. —Household— 
Value Per Value Per Value 

Cent Millions Cent Millions Cent Millions 
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* Includes some goods sold through owned wholesale branches. + Includes some goods sold through non-owned wholesalers. 


Manutacteres 
69 418 000.000 


arin. 
$ 18924000000 


Value of 
in States 
$93,354000,000 
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$2795000 
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$ 1097,000,000 
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Products of 
$ 200000: 


Value of goods used 
at source 
$5,888,000,000 


Value of goods exported 
$5/57000,000 


Value of goods Value of goods enfering 

consumed in the domestic commerce 

United States $86,708000000 
$92,596,000,000 


Value of goods CO 


manvflactori 
31208000000 


Valve of goodls consumed 
% Service industry 
18,500, 1000000 


Value of goods consumed 
by house holde, 934000 000000 


Taking all the commodities produced in the United States in a typical recent year, 

a flow sheet of industrial goods has been prepared. The accompanying chart shows 

for goods of all classes that the consumption in manufacturing industry of such goods 
amounts to the impressive total of $34,000,000,000. 
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on and consumption CHEMICALS 


Chemical Output Declined Slightly 
Last Month 


Many Groups Maintained Same Rate 
as in December 


ASED on consumption of electri- 
B cal energy, manufacturers of chemi- 

cals operated at a slightly lower 
rate during January than in the preceding 
month. The index number for chemical 
production in January was 123.9, which 
represents a drop of about 2 per cent 
from the rate of activities in December. 
Many branches of the industry reported 
practically no change in their production 
schedules for the period. 

Production of alkalis was reported to 
be higher in January than in the pre- 
ceding month. Some producers of sol- 
vents also increased production in 
January. Mineral acids appear to have 
been subject to a slight reduction in 
the output for last month and the same 
holds true for some of the products 
which depend on mineral bases. 

Reports from the fertilizer trade show 
up unfavorably with tag sales in the 
16 tag sale states amounting to only 


48 per cent of the total reported for 
January, 1931. 

Encouraging reports from some of the 
large consuming industries hold out 
promise for a freer distribution of 
chemicals in the near future. The auto- 
motive, tire, textile, and plate glass in- 
dustries may be cited as examples of 
lines in which increasing amounts of 
chemicals are expected to be absorbed. 

Restrictions placed on production of 
petroleum is checking refinery opera- 
tions and oil refining in the first quarter 
of this year undoubtedly will require 
less chemicals than was the case in the 
corresponding period of last year. 

Commercial production of new chemi- 
cal products already has been announced 
this year and activities of newly formed 
companies also may be expected to have 
a bearing on total volume of produc- 
tion, especially as some of the projects 
call for outputs which will replace im- 


ported goods. Hence this production 
will not merely replace other domestic 
products. 


NLESS the situation in the Far 

East develops an export demand for 
chemical products, there is not much 
indication that foreign trade will im- 
prove over that of last year. The 
Chemical Division reports that foreign 
trade in chemicals and allied products 
in 1931 not only reflected world-wide 
conditions in industry in general but 
also showed the effects of changes in 
the world’s chemical industry and the 
lessening dependence of the United 
States upon foreign sources of supply 
for former essential commodities. For 
the first time since war years, the 
United States recorded a _ favorable 
chemical trade balance. Exports valued 
at $130,645,000 were $12,000,000 greater 
than imports. The trade both ways 
showed marked reductions—exports 24 
per cent less than in 1930 and imports 
off 31 per cent. 

Exports exceeded the low points 
reached in 1921 and 1922, but, never- 
theless, were smaller than in all recent 
years, the only other low year of the 
past decade having been in 1924, when 
exports were valued at $137,282,000. 
Imports, however, were the lowest since 
1912, not taking into consideration the 
war period. 


Census of Manufactures for Process Industries in New York City Industrial Area, 1929 


No. of 
Establish- 
ments 
Artificial leather 7 
Baking powders, yeast, etc i 
Beverages.......... 355 
Blackings, stains, etc. . 19 
Candles... . - 7 
Carbon paper, ‘inked ribbons . 16 
Chemicals. . . 141 
Clay products and non-clay refractories 42 
Compressed and liquefied gases 16 
Druggist preparations 70 
Dyeing and finishing textiles 292 
Fertilizers 7 
Fireworks... 6 
Glass... 9 
Glue and gelatin... . 12 
Ice, manufactured... ... 150 
Leather, tanned, curried and finished .. 55 
Lubricating oils and greases not made in 
troleum refineries... . 23 
Oils, essential... 6 
Paints and varnish ; 206 
Paper 21 
Paving materials, asphalt, tar, etc 5 
Perfumes, toilet yns 299 
Pottery. . 12 
Tanning materials 28 
Wall paper 9 
Wood preserving .... 4 


As defined by the Bureau of the Census, the New York City Industrial Area 
comprises six counties in New York —Bronx, Kings, New York, Queens, Rich- 
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Salaried Wage Cost Materials, 

Officers Earners, Containers, Value Added 
and Average Horse- , Fuel and Value of by 
Employees for Year power Salaries Wages Power Products Manufacture 

139 583 5,633 $503,989 $1,004,522 $8, pes 178 $10, 875,556 $2,702,378 
155 832 14,677 570,184 1,260,820 9,832 10,476,286 5,066,454 
959 3,462 28,319 2,850,279 5,969,228 18 345, 844 31, 545. 253 20,599,409 
119 307 644 403,388 372,325 l, 716, 420 4,447,947 2,731,527 
32 215 207 168,394 282,346 2,907 Heer tty 961,705 
118 310 1,643 441,107 457,808 1, eae 286 4,052,012 2,205,726 
2,919 11,416 85,953 8,933,098 17,883,481 76, 586, 209 135, 834,320 59,248,111 
y 17,126 1,501,751 6,588,314 4,505,684 18,427,668 13,921,984 

209 404 6,049 462,910 723,318 908,124 4,748,841 3,840,717 
582 1,344 1,439 1,801,271 1,518,012 5,390,921 15,946,213 10,555,292 
3,226 25,058 25,058 10,862,737 32,937,737 52,733,674 126,556,752 73,823,078 
448 3,517 257,323 582,554 3,508,447 5,189,131 1,680,684 

17 283 342 36,020 358,374 676,777 1,444,786 768,009 
65 582 2,543 243,286 815,776 706,987 3,213,895 2,506,908 
39 151 861 142,824 224,593 2,062,205 3,112,620 1,050,415 
285 2,345 92,509 832,987 4,208,870 4,629,687 22,569,278 17,939,591 
412 1,069 8,529 1,891,787 1,875,611 8,230,738 19,172,925 10,942, 187 
350 2,906 11,220 1,644,787 4,457,168 19,549,712 30,342,378 10,792,666 
200 951 2,154 667,413 1,398,701 12,563,224 22,437,487 9,874,263 
83 319 111,427 143,898 1,684,513 2,228,153 543,640 

2,851 7,667 38,758 9,397,152 11,887,246 91,799,481 150,428,988 58, $29, 507 
1,744 28,821 689,624 2,808,663 8,340,713 14,746,345 6,405,632 

75 173 1,478 268,241 318,223 469,401 1,663,930 1,194,529 
3,101 7,045 6,186 8,237,191 7,842,319 31,757,672 111,446,871 79, 689,199 
1 2,262 358,817 1,172,816 459,796 3,065,963 2,606, 167 
1,490 3,84 16,292 3,433,237 5,429,799 45,731,703 79,978,151 34,246,448 
214 6 4,777 995,1 1,160,964 8,650,469 13,879,943 5,229,474 
145 875 2,245 451,808 1,004,163 1,697,345 4,317,141 2,619,796 
38 301 1,201 87,979 345,080 3,498,889 4,262,798 763,909 


mond, Westchester — and six counties in New Jersey — Bergen, Essex, Hudson, 
Middlesex, Passaic, Union. 
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ACTIVITY IN PRODUCING AND CONSUMING 
INDUSTRIES 


£120 120 
110 ++ 110 PRODUCTION - CHEMICALS +— — 
100 ~ 100 
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CONDITIONS 


PRICE TRENDS 


Nitrogen Developments Feature 
Trading in Chemicals 


Export Sales of Nitrate of Soda 
Attract Attention 


HILE activities in the general 

market were of a routine char- 

acter, considerable interest was 
aroused in reports coming from Paris to 
the effect that the French Government 
had entered into a contract with the 
Allied Chemical & Dye Corp. for 25,000 
tons of nitrate. The price was rumored 
to be the same as that at which the Ger- 
man Nitrate Cartel recently agreed to 
supply France. This price was reported 
at the rate of 830 francs a ton to the 
Comptoir de L’Azote, which is to resell 
to French agriculturalists at 950 francs 
a ton. Rumors also have been current 
in the domestic trade that Russia has 
been buying nitrates in this country 
and that a large export shipment was 
made to Russia in the last few days. 

A cable to the Department of Com- 
merce announced that 48,000 tons of 
Chilean nitrate of soda may be im- 
ported duty-free into Germany during 
the period ending June 30, 1932. Fol- 
lowing an increase of German import 
duties and the subsequent import re- 
striction on Chilean nitrate last July 
and August, respectively, the general 
most-favored nation treaty which had 
existed between Germany and Chile was 
abrogated. In October, Germany 
granted Chile duty-free importation of 
nitrate in such quantity, as to bring 1931 
importations up to the total imported in 
1930. The present agreement prac- 
tically keeps the treaty operative for 
the first half of this year, with nothing 
said about further prolongation. 


HAT progress in chemical manu- 

facture is going ahead is evidenced 
by reports that Monsanto Chemical 
Works has begun commercial produc- 
tion of tricresyl phosphate for the 
lacquer trade and the same company 
has just announced the production of a 
new accelerator for the rubber trade. 
The DuPont organization reports in- 
creasing demand for its recently de- 
veloped finish and will build a new plant 
in Philadelphia for its manufacture. 
Lancaster Processes, Inc., has been 
formed to manufacture and to issue 
licenses to manufacture a variety of 
chemical products made from asphalt 
and waste paper by a new process. The 
Continental Chemical Co. and the Texas 
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Potash Co., both of Dallas, Texas, are 
planning to mine and refine potash in 
that state. The United States Potash 
Co. also is planning to build a potash 
refinery at Carlsbad, N. M. New pro- 
duction of borax on the Pacific Coast 
is said to be under way and rumors of 
keener competition for contract orders 
have been reaching the market, although 
open quotations are unchanged. 
Imported sulphate of ammonia has 
continued to hold the market for that 
commodity in a weak position. The 
Pyroxylin Plastics Manufacturers’ As- 
sociation has filed a complaint against 
duty of 40c. per pound on imported 
pyroxylin. It is contended that the rate 
should be 60c. per pound. Incidentally, 
an interesting suit has arisen, brought 
by the government against surety on im- 
portations of synthetic phenolic resin, 
because of failure to re-deliver and ex- 
port. This is an aftermath of the Bake- 
lite case, which charged importers with 
patent infringement. The Bakelite 
charge was sustained and in conse- 
quence imports not only were pro- 
hibited but those already in the country 
had no legal entry and under the terms 
of the bonds, importers were obligated 
to ship the goods out of the country. 


Uruguay Will Produce 
Copper Sulphate 


A consular report from Monte- 
video states that several months 
ago the National Administrative 
Council authorized the Institute 
of Industrial Chemistry to pre- 
pare a study on the possibilities 
of the state manufacturing copper 
sulphate. Uruguay has recently 
been consuming some 500 metric 
tons of this product, chiefly on 
account of the increased acreage 
of grapevines. At the last sitting 
of this body, of the bids of four 
foreign companies for the instal- 
lation, the contract was awarded 
to the French firm of Rene 
Moritz de Chatou, for the sum 
of 518,475 francs. It is hoped to 
be in running order by the middle 
of 1932. 


In many cases, the resins had passed 
into consumption, and the present case 
will establish a precedent fixing the 
liability of numerous private and cor- 
porate surety. 

This case has raised the question as 
to whether importers of sulphate of am- 
monia would find themselves in a similar 
predicament in the event of a ruling 
that recent importations constituted 
dumping. The investigation into sales 
values here and abroad is about com- 
pleted. 


Factory Production and Consumption of Vegetable Oils 


Domestic Consumption Per Cent 
930 1931 


1930 193 1 93 of 
Crude Oils 1,000 Lb. 1,000 Lb. Change 1,000 Lb. 1,000 Lb Change 
eer 1,616,102 1,417,226 — 12.3 1,602,064 1,404,081 —12.3 
25,49 13,730 — 46.1 24,044 2,188 —49.3 
352,727 303,434 — 13.9 632,907 557,548 —11.9 
_ | PARE ae 120,746 113,145 — 6.3 126,054 120,026 — 4.8 
Soya bean....... ae 14,387 39,129 +171.9 17,599 35,501 +101.7 
Olive, edible. . ero 2,184 1,638 — 25.0 2,443 2,000 — 18.1 
Olive, inedible 6,459 7,485 + 15.9 
Palm-Kernel. 712 54,031 55,140 + 2.5 
Linseed. ....... 516,326 520,735 + 0.85 351,335 297,494 —15.3 
OS eee 46,856 49,912 + 6.5 18,565 17,024 — 8.3 
2,719,252 2,539,783 — 6.7 3,223,163 2,959,957 — 8.2 
Refined Oils 

Cottonseed. ..... . 1,457,564 1,292,767 — 11.3 1,241,983 1,048,696 —15.6 
18,946 10,658 — 43.7 17,5 12,045 —31.4 
Coconut Re ee 300,405 272,471 — 9.3 329,637 310,363 — 5.9 
101,148 104,014 + 2.8 20,821 27,333 +31.2 
6,629 23,890 + 260.4 8,930 16,302 +82.5 
RS er 32,151 25,150 — 21.8 29,510 24,259 —17.8 
Total refined oils..... 1,916,843 1,728,950 — 9.8 1,648,448 1,438,998 —12.7 
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Prices for Chemicals Appear to Be 
On Steady Basis 


ITH a large part of contract 

placements for important chemi- 

cals accounted for, the market 
seems to have passed through its keenest 
competitive period without any exten- 
sive price cutting. Readjustments in 
values which have been in progress over 
an extended period appear to have 
reached a point where they may be 
called stabilized. The steady introduc- 
tion of new products is a factor which 
insures fluctuations in individual com- 
modities or groups and commercial 
realization of low-cost production meth- 
ods and processes cannot be disregarded 
in a discussion of price movements, but 


Chem. & Met. Weighted 


Index of Chemical Prices 
Base = 100 for 1927 


February, 1930 ....... 98.32 


Price changes in the chemical 
market were not important during 
the month. Acetate of lead was 
marked down and spirits of turpen- 
tine failed to hold the price levels 
of a month ago. The weighted 
number declined slightly. 


in general there is nothing now apparent 
which would indicate any price trend 
for the chemical market in general. 

The weighted index number for 
chemicals receded slightly in the last 
month but this was largely due to a 
lowering in the solvents group, because 
of the decline in price for spirits of 
turpentine. Turpentine values are af- 
fected by conditions existing in the 
naval stores trade which have no con- 
nection with the general chemical in- 
dustry. All grades of acetate of lead 
were reduced in price during the month, 
but this followed the course of the metal 
market and emphasized the fact that 
price changes may be expected whenever 
production costs warrant. 

Considerable interest has been shown 
in the probable price trend for chemicals 
which find a wide outlet in the fertilizer 
trade. It is freely admitted that pro- 
duction and consumption of mixed fertil- 
izer will be on a relatively low scale in 
the present year. Hence the possibility 
of later accumulations of raw materials 
is regarded in some quarters as a pos- 
sible disturbing price factor but the 
stability of the entire chemical market 
is dependent on the maintenance of a 
fairly even position between supply and 
demand. 
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The position of the fertilizer trade 
also is referred to as a threat to values 
for sulphuric acid. The fact that prices 
for acid were unstable in Southern 
localities was regarded as a possibility 
for widening the area in which price- 
cutting competition would figure. Pro- 
duction of byprouuct acid, however, was 
curtailed in the latter part of last year 
and there has been no evidence of in- 
creased selling pressure in the acid 
market. 

The situation in China has caused 
some doubts about the movement of 


wood oii along the Yangste River to 
Hankow: and prices in domestic mar- 
kets have rvisen as a result. Oils and 


fats in general did nothing during the 
month to better their position and low 
prices seem assured for some time to 
come. 


Chem. & Met. Weighted 
Index of Prices for 
Oils and Fats 


Base = 100 for 1927 


This month 47.47 
47.33 
67.92 
94.68 

China wood oil was higher on 
conditions prevailing in primary 
markets. Linseed oil was lower, 


with very little change in the posi- 
tion of animal fats. The weighted 
number moved — following 
arenas markets for some of the 
oils. 
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CURRENT PRICES 
in the NEW YORK MARKET 


| 
HE following prices refer to round lots in the | __ Current Price | Last Month | Last Year 
lew York market. There it is the s- | Magnesium carb., tech., bags, Ib.| .05{- .06| .06- .06)) .06- .06) 
New York market. Where it is the trade cus- | cane 
tom to sell f.o.b. works, quotations are given on 97%. tanks, 34 34 -39 
that basis and are so designated. Prices are corrected | Nickel salt, double, bbi., 
,osphorus, red, cases, Ib... .. . . 42- . 42- . 42- . 
Industrial Chemicals Yellow, cass, ............ 38] [32 
— Potassium bichromate, casks, Ib.| .08- .08}) .08}- .09 -09 .095 
Current Price | Last Month | Last Year 
B wh 06 07 Permanganate, drums, Ib... . . -16-— .16-— .16-— . 
vitric, kegs, Sal ammoniac, white, casks, Ib..| .04)- .05 | .04)- .05| .047- .05 
Formic, bbl, Ib. = .10 = .10 = Salsoaa, bbl. 90 90 95 90 95 
Gallic, tech., bbi., Ib......... .50- .55| .50- | Sait cake, bulk, ton............ 16.00 -18.00 |16.00 -i8.00 |15.00 -18.00 
Hydrofluoric 30 0 earb., Ib. .06 - .07 .06 - .07 .06 - .07 Soda ash, light. 58% bags, con- 
Latic, 44%, tech., light, bbl., Ib.| 212 .12 £12 tenet, 
22° tech light, bbl., Ib. .05 . 06 .05 . 06 .05 .06 Dense, owt... 17}- 1. 17}- 1. 17}-. 
Muriatic 18° tanks. ewt....| 1.00 - 1.10 | 1.00- 1.10] 1.00- 1.10 | ae, 
Nitric, 36°, carboys, Ib......| .05— .054) contract, ewe... "| 2.50 - 2.75 | 2.50 - 2.75 | 2.50 - 2.75 
Oleum, tanks, wks 18,50 -20.00 18.50 -...... 18.50 -20.00 Acetate, works, bbl., Ib...... 05 .06 05 .06 05 
Oxalic, crystals, bbi., Picarbonate, cwt......| 1.85 2.00 | 1.85 - 2.00 | 2.00 - 2.25 
Phoaphoric, tech., ¢ Ib.. .08)-— .09 .08)- .09 .09 Ib 05 - 06 05 - 06 07 
Sulphuric, 60°, tanks, ton....| 11.00 -—11.50 11.00 -—11.50 11.00 -—11.50 Bisulphate, bulk ton 14.00 -—16.00 14.00 —16.00 14.00 —16.00 
Sulphuric, 66°, tanks, ton.....|15.50 -...... Bisulphite, bbl ‘lb 04 “04 04 
Tartarie, powd., bbl, ib. . .26) .26] - «33 Chloride, tech:, ton.......... 12,00 -14.75 |12.00 -14.75 |12.00 -14.00 
Tungstic, bbl., ib 1.40 —- 1.50 1.40 - 1.50 1.40 - 1.50 Cyanide. cases, dom., Ib 154— 16 154- 16 7 - i8 
Alcohol, ethyl, 190 bbi., gal. 2.33 eee 2.33 RELL 2.63 - 2.71 Fluoride. bbl., 07 “08 “08 “08 09 
lb...-... Hyposulphite, bbi., Ib. 2.40 2.50 | 2.40 - 2.50 | 2.40 - 2.50 
188 Phosphate, dibasic, bbl., Ib... |.0265 .03 |.0265- .03| .02}- .03 
proof, dr., gal. -35}-...... Silicate (30°, drums), ewt.... .60- .70 .60- .70 .60- .70 
Alum, ammonia, bbl., Ib. . .03 - .04 .03}- .04 .03)- .04 Sulphide, fused, 60-62%, dr., Ib. 035 .023- .023- 
Chrome, bbl, Ib .04}- .05 .04 .05 .05 Sulphite, cyrs., bbl., ib 03} 03} 
Potash, lump, bbl., Ib... 03 .03}- .04) .03- .03) | Suiphur, crude at mine, bulk, ton|18.00 -.....- <...... 18.00 
Aluminum sulphate, com., bass, Chloride, dr., Ib......... 205-106 | .05- .05- .06 
1.25 1.40] 1.25 1.40 | 1.40 1.45 Dioxide, eyl., (07 | .07| .06}- .07 
Iron free, be., ee 1.90 = 2.00 1.90 = 2.00 1.90 2.00 Flour, bag. ewt 1 55 oe 3 00 1 55 An 3 00 1 55 in 3 00 
Aqua ammonia, 26°, drums Ib. .02}— .03 .02}- .03 .03 .04 Tin bie sbloride, bbi., 
tan -O5f-...... Zine chloride, gran., bbl., Ib....| .06}- .063) .063| .06}- . 06} 
Ammonium carbonate, powd. Carbonate, bhi, ib.......... 
tech., casks, lb. . . . Cyanide r.. lb a= 42 42 42 
Amylac etate tec h., tanks, al. 16 16 222- Zine ‘oxide. lead free ‘bag, ib. 06 
Antimony Oxide, bbl., Ib .064—- .08 .064- .08 .10 5% lead sulphate bags, Ib 
Arsenic, white, powd., bbl., “Ib .04-— .045) .04- .04) .04 - .04) Sulphate bbl. ont 3.00 3.235 3.00 3:00 - 3 25 
Red, ‘powd., kegs, ib .09- .10 .09- .10 .09- .i0 : : 
Chloride, bbl., ton.......... 63. —65. 63. ~65. 63. ~65. 
Nitrate, cask, Ib............. 07 .07 .073| .07- Oils and Fats 
Blanc fixe, dry, bbl., Ib. . .033- .04 .04 .04 
ponte, tab, 2.00 | 1.75 2.00 | 2.00 2.10 
Borax, grain, base, 50: 00 57.00 00 -57.00 |50.00 57.00 | Sant 
26- . . ‘ -. 
Gig 06- . - . . tanks 
Carbide drums, Ib... ........ .05- .06 .05- .06 .05- .06 oil, Ceylon, a. ¥. 
Chloride, fused, dr., wks., ton.|18.00 =... ... 18.69 -...... 20:00 -...... 
flake, dr., wks.. ton./21.00 -...... 21.00 -...... mill), Ib 
Carbon bisulphide, drims, Ib. . .05- .05- .06| .05- .06 tanks, 034- 03;- 
Tetrachloride drums, Ib...... .07 .07 .07 Linseed Taw, car lots, Ib.| .064-...... 
Chlorine, liquid, tanks, wks., Ib. .O1}- .O1j- Palm Lagos casks Ib 04 04 
Cylinders........... .06] .04- .04- .06 Niger, casks, Ib.............. 
Cobalt oxide, cans, Ib. ......... 1.35 1.45 | 1.35 1.45 | 2.10 2.25 Palm Kernel, ib 054— 
Copperas, {-0.b. wis, ton, |13.00 -14.00 [13.00 14:00 |13.00 -14.00 | crude, tamks (milii,ib.| 
Co »per carbonate, bbl., .07 - . 16 .07 - . .18 Rapeseed ‘oil, refined, bbl., gal. "39 “4l 39 ay 546 
yanide, tech., bbi., Ib...... Soya bean, tank (f.0.b. Coa st), Ib nom.-...... nom.-...... -..... 
Sulphate, bbl., ewt.......... 3.10 — 3.25 | 3.10 — 3.25 | 4.00 — 4.25 Sul hur (olive foots), bbl. Ib. ae ee | pie yf 
Cream of tartar, bbl., Ib........ .20)— .22 .24 Newfoundland, gal. 
Diethylene glycol, dr., Ib... -14- .16 -14- .16 -14- .16 Cod, New! light gal.| .33- .34 
Epsom salt, dom., tech., bbl., ewt. 1.70 — 2.00 1.70 - 2.00 1.75 — 2.00 Crude, tanks (f.o.b. factory), gal. 20 - = - SD @..... 
Imp., tech., bags, cwt. 1.15 1.25 1.15 — 1.25 1.15 — 1.25 Whale, crude, tanks, gal 
Formaldehyde, 40%, bbl., Ib. -06- .07 .06- .07 .06- .07 Oleo stearine, Ib. 
Furtural, dr-contract | | | Red oll distilled, dip bbl. ‘07}- 
Refined, gal............ | £90 | 190 | Tallow, extra, loose, Ib........ 
Glaubers salt, bags, 1.00 1.10 | 1.00 1.10 | 1.00 1.10 
White, peste carbonate, dry 06) 063 07 
Lead acetate, white crys., bbl., -ll- 12 12 - -naphthol, grate, bbl., Ib.. $0.60 60 65 60 -$0. 0. ~$0. 
Lead arsenate, powd., bbi., Ib..| .10 ~ 14 - 14 14 ed. bbl, .80- .85 . 80 - 
Lithophone, bags, Ib........ ee .05 .044- .05 .05 Aniline salts, bbl., Ib.......... .24- .52 
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Coal Tar Pro ducts ( C ontinue d) Current Price | Last Month Last Year 
Wax, Bay’ $0.16 -$0.20 |$0.16 - $0.20 |$0.21 -$0.23 
| Current Price | Last Month | Last Year Beeswax: rf. Tighe. i 
J a ‘a ila, bags, Ib............ 
Benzoic acid, U.S.P., ‘4 -48- .52 -48- .52 -57- .60 araffine, crude 
Benzol, 90%, tanks, works, eal...) .21 -20- .21 -20- .21 
Cresylic acid, 97%. wks., gal.| .49- .52 54- .58 -58- erro- oys 
Diethylaniline, Ib.......... -55- .58 55- .58 -55- .58 
Dinitrophenol, bbi., -29- .30 29- .30 -29- 
Duinitrotoluen, bbl. Ib........... -146- .17 16- .17 -146- .17 Current Price | Last Month | Last Year 
Dip oil 25% dr., gal........... 23 - .25 -26- .28 
Diphenylamine, -38- .40 - -38- .40 Ferrotitanium, $200. 00- 
-65 - .70 65- .70 -68 - .70 Ferromanganese, 78- 80.00-85.00, 80.00-85.00| 80.00-85.00 
Naphthalene, flake, bbl., Ib... .. .033-— .04} .04) “Oat .04} Ferrochrome, 65-70%............) 
Nitrobensene, .08}- .09 - .09 .08)— .10 Spiegeleisen, 30.09-..... 30.00-..... 
Para-nitraniline, bbl., Ib........ -51- .55 Ferrosilicon, 19-21% ton 31.00-..... 39.00-..... 
Para-nitrotoluine, bbl., Ib... .... -26- .28 - .29- Ferrotungsten, 70-86%. 1.00—- 1. 10) 1.00- 1.10 
Phenol, U.S.P., drums, lIb....... .15 144- .15 15 Ferrovanadium, 30- Ib 3.15- 3.50 3.!5- 3.50 3.15- 3.50 
Picric acid, bbi. .40 .40 .40 
Pyridine, dr., Ib............... 1.50 — 1.75 | 1.50 - 1.80 | 1.50 - 1.80 
esorcinai, tech., kegs, Ib... .... -65- - - - 
Salicylic acid, tech., .33- 33 - .35 on-Ferrous etals 
Solvent naphtha, w.w., tanks, gal. .25- .30 
.86- .88 | .86- .88 -88- .9 
Toluene, tanks, works, gal... .. . « | Current Price | Last Month Last Year 
Xylene, com., tanks, gal........ -25- .28 
Miscellaneous Nickel, 


Tin, 5-ton lots, Straits, Ib 


Bn Price Price | 1 Last Month Last Year Lead, New York, = ere 
— Zinc, New York, 
Barytes, grd., white, bbl., ton. . . | $22. eg $23. 00-$25.00 $23. 00-$25.00 Silver, commerci c 
Casein, tech. Ib........... 07}- .07}- -08}— | Cadmium, lb......... 
clay, dom., f.o.b. mine, ton| 8.00 -20. 00 8.00 -20. 00 8.00 -20.00 lots, Ib 
‘Carbon gas, black (wks.), ».. .03 - .20 .03 - .20 .034- .20 Magnesium, ingots, 99%, Ib 
Prussian blue, bbl., Ib. . .36 35- .36 35- .36 Platinum, ref., oz................ 
Ultramine blue, bbl., Ib.. -06- .32 .32 .06- .32 Palladium, ref.,oz............... 
Chrome green, bbl., Ib.. .27- .28 .27- Mercury, flask, 75Ib............. 
Carmine red, tins, Ib 5.25 — 5.40 | 5.00 - 5.40 | 6.00 - 6.50 Tungsten powder, Ib............. 
rome yellow lb. ‘ - - 
Feldspar, No | N.C), ton 6.30 7.30'| 7:50 | 7:50 Ores and Semi-finished Products 
Graphite, Ceylon, lump, bbl., Ib. .07 — .07 .083) .07 
Gum copal Congo, bags, Ib... . . . .06- .08 .06- .08 .07 - 9 
Manila, bags, ib............ .17) .146- .17 
Damar, Batavia, cases, Ib.....| .16- .16- .16-— .16} Current Price | Last Month | Last Year 
Kauri No. | cases, Ib......... 45 - .48 - .48 48 - |-—— 
Kieselguhr (f.0.b. N.Y.), ton...| 50.00 —55.00 |50.00 -—55.00 |50.00 -—55.00 Bauxite, crushed, wks., ton. . .| $6. - 25 -$8. 25 |$6.50 —$8. 
Magnesite, calc, ton........... 40.00 -...... 40.00 -...... 40.00 -...... Chrome ore, c. f , post, ‘ton... eee++/ 17.00 —20.00 i 00. 20.00 |19.50 —24.00 
Pumice stone, lump, bbl., Ib... . . .05 - .07 .05 - .08 .05- .07 Coke, fdry., f.ob. ovens, ton. 2.75 - 85 | 2.75 — 3.85 | 2.75 — 2.85 
Imported, casks, Ib.......... .03 - .40 .03 - .40 .03 - .35 Fluorspar, gravel, f.o.b. 17.25 —20.00 |17.25 —20.00 | 17.25 -20.00 
Turpentine, gal................ Atlantic Ports, unit........... .25- .26 .2- .26 .27- .28 
Shellac, orange, fine, bags, Ib. . 37 - .38 - .42 Molybdenite, 85% MoS: per lb. 
Bleached, bon edry, bags, Ib. . .24- .26 .28- .30 -28- .30 35- .40 
Soapstone (f.o.b. Vt.), bags, 10.00 -12.00 |10.00 -12.00 (10.00 -12.00 Pyrites, Span es, c.i.f., unit. . 
Talc, 200 mesh (f.0.b. Vt.), to’ 8.00 8.50 | 8 - 8.50 | 9.50 -...... Rutile, 04.96% _ -10- 
300 mesh (f.o.b. Ga.), — 7.50 -10.00 | 7.50 -10.00 | 7.50 -11.00 Tungsten, seheelite, 60% WOs 
225 mesh (f.0.b. N. ¥. ), ton..|13.75 -...... 13 10.50 —12.00 |10.50 —12.00 |12.00 -—12.50 


(CURRENT [NDUSTRIAL )EVELOPMENTS 


New Construction and Machinery Requirements 


Battery Plant Addition—Willard Storage Bat- 
tery Co., 5700 East 9th St., Los Angeles, Calif., 
awarded contract for addition to battery 
Pant ineluding erection of a lead oxide mill, 
acid-reclaiming plant and enlargement of ad- 
ministration building to William P. Neil Co., 
St.. Los Angeles. Estimated cost 

Benzol Recovery Plant—Municipality c/o City 
Clerk, Budapest, Hungary, wants tenders for 
erection and supply of a complete benzol recov- 
ery plant at gas works. 

Briquette Plant—Philadelphia & Reading Coal 

Iron Co., Reading Terminal, Philadelphia, Pa., 
plans to rebuild experimental briquette plant at 
L indingville destroyed by fire. 

s Plant—Kinloch Brass Casting Co., 2356 Palm 
os St. Louis, Mo., awarded contract for con- 
ruction of a 1 story, és x 70 ft. factory to 

C. L. Williams Realty Co., 518 South Vande- 

Venter St., St. Louis. 
irick Plant—M. Lanz, 2907 Carson St., Pitts- 

burgh, Pa., will soon receive bids for a 1 story, 


40 x 60 ft. brick plant at Jane and 34th Sts. 
Geisler & Smithyman, 335 Boulevard Allies, 
Pittsburgh, are architects. 

Cosmetic Manufacturing Plant—Owner, c/o 
Extract Co., 131 Hudson St., New York, 

Y., and London, England, will ‘build a cos- 
—F manufacturing, 25,000 sq.ft. at London. 
Estimated cost to exceed $40,000 Work will be 
done by general and separate contracts. 

Drug Factory—McKesson-Roanoke Drug Corp., 
Roanoke, Va., awarded gentrest for construc- 
tion of a warehouse to J. F. Barbour & Sons, 
Roanoke. Estimated cost $60,000. 

Plant—Zonite Products Co., 405 Lexington 
Ave., New York, N. Y., awarded contract for 
construction of a plant for the manufacture of 
drugs and patent medicines at Ste Therese, Que.. 
to J. Gilletz & Co., 4392 City Hall, Montreal. 

Dye Plaat—Apex Piece Dyeing Co., 155 Sher- 
man Ave., Paterson, N. J., will soon award con- 
tract for a 2 and 3 story dye plant. Estimated 
cost $40,000. John C. Van Viandren, 140 Mar- 
ket St., Paterson, is architect. 
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Fertilizer Building—Department of Sanitation, 
Municipal Bldg., New York, N. Y., having sketches 
made for construction of a 2 story, 81 x 193 ft. 
fertilizer building, and 4 story, 84 x 118 ft. stor- 
age building in connection with sewage dis- 
posal plant at Wards Island. Estimated total 
cost $550,000. Sloan & Robertson, 420 Lexing- 
ton Ave., New York, are architects. 


~ Co., Maple St., East Ruther- 
ford, N. J., awarded contract for construction of 
a - 2, to Ferber Construction Co., 16 ‘ee 
St., Hackensack. Estimated cost $40,000 


Flotation Mill—Bellboy Gold Mining o.. Mos- 
cow, Idaho, having preliminary plans prepared 
for construction of a 200-ton flotation mill. M. 
J. Savage, Kellogg, is president. 


Flotation Gold-Lead Mines Co., 
E. L. Tomlinson, Pres. and Mgr., Venezia, Ariz., 
having plans prepared = construction of a 
1,000 ton flotation mill, oy! installation 
pe 3560 hp. Diesel engine and four air compressor 
plants. 
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Gas Cell Shop—Bureau of Yards & Docks, 
Navy Dpt., Washington, D. C., awarded contract 
for a 1 story gas cell shop and storage building 
at Naval Air Station, Lakehurst, N. J., to H. J. 
Roman Co., 18th and Cherry Sts., Philadelphia, 
Pa. Estimated cost $200,000. 


Gas Plant—Birmingham Gas Co., 317 North 
20th St., Birmingham, Ala., subsidiary of A. E. 
Fitkin & Co., Ltd.. 39 Broadway, New York, 
N. Y.. plans gas plant improvements and line 
extensions at Birmingham. Estimated cost to 
exceed $150,000. 


Gas Plant—Clark & Jacoby, Kansas City, Mo., 
Engrs., conducting surveys to determine size 
and location of gas plant to be constructed at 
Marion, Ia., for City of Marion. 


Gas Plant—City of El Dorado, Kan., E. W. 
Grant, City Comr., completed plans for construc. 
tion of intermediate pressure type gas plant 
and distribution system. Estimated cost $226,- 
000. Burns & McDonnell Engineering Co., 406 
Interstate Bidg., Kansas City, Mo., is engineer. 


Gas Plant — City of Oswego, Kan., having 
plans and specifications made for construction 
of a municipal gas plant and distribution sys- 
tem. Estimated cost $32,000. Emporia Engi- 
neering Co., Emporia, is engineer. Elmer 8S. 
Nance is city clerk. 


Gas Plant——Jacksonville Gas Co., Jacksonville, 
Fla., subsidiary of A. E. Fitkin & Co., Ltd., 39 
Broadway, New York, ‘ . Plans gas plant 
improvements and line extensions at Jackson- 
ville. Estimated cost to exceed $150,000. 


Gas Plant—New York & Richmond Gas Co.., 
691 Bay St., St. George, S. I.. N. Y., preliminary 
plans prepared for construction of a 1 story 
artificial gas plant at Honeywood. Estimated 
gost $125,000. Private plans. Maturity about 
uly. 


Gypsum Plant—-Jumbo Plaster & Cement Co.. 
Siguard, Utah, plans to rebuild plant destroyed 
by fire. Estimated cost $250,000. 


Chemistry Building—Trinity College, 115 Ver- 
non St., Hartford, Conn., completed preliminary 
one for construction of a chemistry building. 
Sstimated cost $150,000. McKim, Mead & 
White, 101 Park Ave., New York, are archi- 
tects. Maturity fall or later. 


Laboratory—College of Forestry, Syracuse, N. 
Y., awarded contract for construction of a labora- 
tory building to William J. Murray, 41 South 
Pearl St., Albany, $36,990. 


Laboratory—Columbia University, Joseph W. 


Barker, Dean of Engineering, 116th St. and 
Broadway, New York, N. having tentative 
plans prepared for construction of an engineer- 
ing school, shop and laboratory center. Esti- 
mated cost approximately $20,000,000. Com- 
mittee on site, endowment, etc., appointed. 
Laberatory (Engineering) — International 
Business Machine Corp.. T. J. Watson, Pres., 
North Endicott St.. Binghamton, N. Y., plans 


construction of a new engineering laboratory. 


_ Laboratories—John Carroll University, H. R. 
Neff, Chn. of Bidg. Comm. Marshall Bildc.. 
Cleveland, O., plans construction of a group of 
buildings including physics, biology and chem- 
istry laboratories, etc.. at Miramer Blvd. Esti- 
mated cost $4,000,000. Philip L. Small, Inc.., 
Terminal Tower, Cleveland, are architects. 
George S. Rider Co., Marshall Bldg., Cleveland, 
are engineers. 


Laboratories—Denison University, Granville, 
O., plans construction of a group of buildings 
including biology building, laboratory, ete. Geh- 
ron & Ross, 101 Park Ave., New York, N. Y., 
are architects. 


Laboratery—Department of Hospitals, Munic- 
ipal Bidg.. New York, N. Y., having plans pre- 
pared for a 3 story, 35 x 80 ft. laboratory, etc., 
at Metropolitan Hospital, Welfare Island. M. 
peraatean, 2 Columbus Circle, New York, is archi- 
ect. 


Laboratories——Board of Regents, University of 
Texas, c/o J. W. Calhoun, Comptroller, Austin, 
Tex., awarded contract for construction of a 
group of buildings including engineering build- 
ing to Bellows-McClay Construction Co.. Con- 


struction Bldg, Dallas, geology building to 
Christy Dolph Construction Co.. Construction 
Bide Dallas and physics building to P. O'B. 


Montgomery, Construction Bldg., Dallas. 
mated total cost $2,400,000. 


Esti- 


Selence Building—Department of Institutions 
& Agencies, State Office Bidg., Trenton, and Rut- 


gers University, College Ave.. New Brunswick, 
N. J., rejected bids for construction of 3 story. 
70 x 145 ft. soil science building at State Ex- 


perimental Farm, New Brunswick $150,000. 
Alex Merchant, 1 Elm Row, New Brunswick, is 
architect 


Laboratories—Reported list of building pro- 
grams for Colleges: 


Va., Salem—Roanoke College, having plans 
prepared for science hall including laboratories. 


0., Cincinnati — St. Xavier College. plans 
science hall and laboratory. Exceeds $150,000. 


D. C., Washington — Georgetown University, 
lans construction of science buildings including 
exceed 


aboratories. 
$1,000,000. 


Estimated cost to 
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Conn., Hartford—tTrinity College, having plans 
prepared for chemistry building including labora- 
tory. Estimated cost to exceed $150,000. 


N. Y., Allegany—Saint Bonoventure's College, 
lans construction of science hall, seminary and 
aboratory. Cost to exceed $150,000. 


8S. D., Huron—Huron College, having plans pre- 
pared for library, science hall and laboratory. 
Estimated cost to exceed $150,000. 


N. C., Raleigh—Merideth College, plans re- 
placing following temporary buildings, audi- 
torilum, gymnasium, science buildings with 
laboratory, etc. 


Leather Factory—McGrath Leather Co., Butler 
St., Salem, Mass., plans reconstruction of 2 story 
warehouse destroyed by fire. Estimated cost 
$40,000. Private plans. 


Lignite Deposits—Ural Coal Trust, Division of 
Soviet Government, c/o Amtorg Trading Corp., 
261 Sth Ave., New York, N. Y., plans opening 
and development of mines for lignite deposits. 
3,000,000 ton annual production in southern 
Urals along Cheliahinsk-Troitzk railroad. Ma- 
turity 1932. 


Magazine Buildings — Bureau of Yards & 

Docks, Navy Department, Washington, D. C., 
will receive bids until February 24 for magazine 

buildings including conveyor housings, conveyors, 
iping and equipment at Naval Mine Depot, 
orktown, Va. 


Magazines—Constructing Quartermaster, Lang- 
ley Field, Va., receive bids until March 
2 for construction of four magazines. 


Paint and Hardware Factory—W. Hurwitz & 
Sons, 160th St. and Jamaica Ave., New York, 
N. Y., will receive bids about July 1 for con- 
struction of a 3 story manufacturing plant and 
storage building. Estimated cost to exceed 
$40,000. J. Fein, Brooklyn, is architect. 


Paint Products Plant—E. I. duPont de Ne- 
mours & Co., duPont Bldg., Wilmington, Del., 
awarded contract for construction of a 5 story, 
75 x 160 ft. plant for the manufacture of De 
Lux, a new paint product at 35th St. and Grays 
Ferry Ave., Philadelphia, Pa., to Austin Co., 
16th and Filbert Sts., Philadelphia. Estimated 
cost $500,000. 


Varnish Factory—Payson Varnish Co., 141st 
St. and Southern Blvd., New York, N. Y., plans 
construction of a 1 story, 49 x 95 ft. plant. 
A. Pirner, 2742 East Tremont Ave., New York, is 
architect. 


Pulp and Paper Plant—Commercial Pulp & 
Paper Co., c/o C. A. Kieren, Beaumont, Tex., 
arranged to take over plant of Yellow Pine 
Paper Co., at Beaumont, and plans improvements 
consisting of new incinerators, disc evaporators, 
waxing machinery, etc., 10,500 tons of paper 
annual capacity. Estimated cost $125,000. Pri- 
vate plans. 


Cotton Oil Mill—Forrest City Cotton Oil Mill, 
Phillip Hickey, Megr., Forrest City, Ark., 
awarded contract for construction of four oil 
mill buildings including 90 x 200 ft. warehouse, 
60 x 60 ft. cleaning room, two unloading sheds, 
each 18 x 100 ft. to John A. Moore, Forrest 
City and Muskogee Steel Co., Muskogee, Okla. 
Estimated cost $50,000. 


Oil Treating Plant—Continental Oil Co., Fair- 
field, Md., awarded contract for construction of 
Stratford treating plant for gasoline, 4,000 bbl. 


daily capacity in connection with refinery to 
Co., 220 East 42nd St., New York, 


Refinery—French Government, awarded initial 
contract for design and construction of primary 
crude oil distillation equipment in connection 
with Normandy refinery at Le Harve on Trans- 
earville Canal to Arthur G. McKee & Co., 2422 
Euclid Ave., Cleveland, O., through its associate 
Schneider et Cie, Paris. $1,000,000. Estimated 
total cost $15,000,000. 


Refinery—Pan American Petroleum & Trans- 
port Co., 122 East 42nd St., New York, N. Y., 
having plans prepared for construction of a new 
refinery including pumping plant, power house, 
storage building and distribution system, etc., 
in vicinity of Houston, Tex. Estimated cost 
to exceed $1,000,000. Maturity indefinite. 


Refinery—Shell Petroleum Corp., Sterling 
Bidg., Houston, Tex., plans construction of re- 
finery plant, additional stills and cracking unit 
at Deer Park. Estimated cost $250,000. 


Refiners (Gasoline)—Arkansas Fuel Oil Co., 
c/o K. E. Jones, Shreveport, La., will build a 
gasoline refinery, 30,000 gal. capacity at Willow 
Springs, Tex., by day labor. Private plans. 


Refinery (Oil) —La Porte Oil & Refining Co., 
Inc., c/o J. D. Wrather, et al, La Porte, Tex., 
have site under option for construction of an oil 
refinery. Estimated cost $100,000. Private 
plans. Plan to let contracts and start construc- 
tion some time in February. 


Refinery (Oil)—Simrall Refining Corp. of Can- 
ada, 814 Union Central Bldg., Cincinnati, O., 
awarded contract for construction of refinery for 
gasoline and fuel oils at Amherstburg, Ont., to 
Foster-Wheeler, Ltd., Canadian Pacific R.R. Bldg., 
Toronto, Ont. Estimated cost $200,000. 


Refining Unit — Distillazione Italiana Com- 
bustibili, S. A., Mestre, Italy, awarded contract 
for design and construction of a pressure dis- 
tillate re-run unit for refinery at Mestre near 
Venice to Arthur G. McKee & Co., 2422 Euclid 
St., Cleveland, O. Estimated cost to exceed 
$1,000,000. 


Rubber Factory—Weldon Roberts Rubber Co., 
18 Oliver St., Newark, N. J., awarded contract 
for a 2 story addition to rubber factory to 
Damon G. Douglas Co., 605 Broad St., Newark. 
Estimated cost $40,000. 


Smelter Plant—J. Adler, 
Meserole Ave., Brooklyn, N. Y., plans to rebuild 
smelter plant destroyed by fire. Laspia & Sam- 
enfeld, 217 Havemeyer St., Brooklyn, are archi- 
tects. 


Soap Manufacturing Plant—Lever Bros., 164 
Broadway, Boston, Mass., awarded contract for 
design and construction of extensions to coap 
manufacturing plant including glycerine refining 
units, power plant addition, etc., at Hammond, 
Ind., to Stone & Webster Engineering Corp.. 49 
Federal St., Boston, Mass. Estimated cost 
$100,000. 


Stone Crushing Plant—Department of Pur- 
chases & Construction, Capitol Bldg., Springfield, 
Tll.. will receive bids until February 16 for con- 
struction of a stone crushing plant including 
electric hoist and accessories, hoist motor, con- 
trol system, hopper and chutes, dust elevator, 
storage bins, gates and spouts, electric travel 
chain hoist, signal system, etc., at Joliet. C. Her- 
rick Hammond, 160 North La Salle St., Chicago, 
is architect. Engineering Service Co., 605 North 
Michigan Ave., is engineer. 


Humboldt St. and 


INDUSTRIAL NOTES 


NEWTON Die CASTING CORPORATION, New 
Haven, Conn., has been purchased from 
the National Lead Company by the Doehler 
Die Casting Company. 


U. S. EvecrricaL Mra. Co., Los Angeles, 
has appointed The Maintenance Company 
eneaseves at 449 West 42nd St., New 
York. 


ALLOY METAL WIRE Co., Moore, Pa., has 
opened a factory branch office at 504 
Produce Exchange Bldg., Chicago, under 
R. L. Howe. 


Foote Bros. & MACHINE Co., 
Chicago, has appointed Franklin H. Fowler 
as president to succeed James F. Griswold, 
who resigned. 


MUNDET CorK CorP., New York, has ap- 
pointed the Pioneer Sand and Gravel Co., 
as representatives at Seattle, Wash. 


ARTHUR A. JOHNSON CorP. has acquired 
the McRae Paint Products, Inc., and Mc- 
Everlast, Inc., under the name of the 
Johnson-March Corp. 


ALLIS-CHALMERS Mrc. Co., has  ap- 
pointed L. W. Grothaus as general repre- 


sentative to succeed Clarence E. Searle, 
who has resigned. 


R. Fuess, Inc., manufacturer of instru- 
ments, has established an American office 
at 245 West 55th St., under L. Muscat. 


Buiaw-Knox Co., Pittsburgh, has ap- 
pointed M. I. Dorfan as manager of the 
dust collector division. 


WORTHINGTON & MACHINERY 
Corp., Harrison, N. J., has made the fol- 
lowing appointments: C. E. Wilson, vice- 
president in charge of industrial relations, 
Clarence E. Searle, vice-president in charge 
of sales; and Charles M. Barney, as sec- 
retary. 


EpwARD VALVE & Mrc. Co., East Chi- 
cago, Ind., is represented in New York 
by the Dunbar Engineering Co. at its new 
address at 21 West St., New York. 


REPUBLIC STEEL Corp. has appointed J 
F. Mehlhope on the force of the Chicago 
Steel Service Co., Chicago distributors. 


TOLHURST MACHINE Works, INC.. Troy, 
New York, has been purchased by the 
American Machine & Metals, Ine., but 
will retain its name as a subsidiary. 
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Technical Societies, Trade Associations, 
And Commercial Organizations 


gicide Mfrs.’ Sec., B. 
$01 Cunard ‘Bldg., Philadeiphia, 
a. 


Amer. Assn. for the Advancement of 
Science. Perm. ne as. F, 00s, 
Inst. Bldg., Washington, 


Amer. Assn. of Cereal Chemists. Sec.- 
Treas., M. D. Mize, 833 Omaha Grain Ex- 
change, Omaha, Neb. 

Amer. Assn. of Engrs. Sec., M. E. 
McIver, 8 S. Michigan Blvd., Chicago, Ill. 

Amer. Assn. of Textile Chemists & 
Colorists. Sec., Alex. Morrison, c/o 
American Woolen Co., Shawsheen Vil- 
lage, Andover, Mass. 

Amer. Bakers’ Assn. Pres., Henry 
Stude; Sec., Tom Smith, 1135 Fullerton 
Ave., Chicago, il. 

Amer. Ceramic Society. Gen. Sec., Ross 
2525 N. High St., Columbus, 


Amer. Chemical Society. Sec., Dr. 
Parsons, Mills Blag., Washing- 
on & 


Amer. Concrete Institute. Sec., Harvey 
eee, 641 New Center Bldg., Detroit, 


Amer. Electro-Platers’ Soc. Sec., H. A. 
Ganeeeen, 434 So. Wabash Ave., Chicago, 


Whe Engineering Council. Exec. Sec.. 
L. W. Wallace, 744 Jackson Pl., Wash- 
ington, D. C. 

Amer. Foundrymen’s Assn. Exec. Sec.- 
Treas., C. E. Hoyt, 222 W. Adams St., 
Chicago, Nl. 

Amer. Gas Assn. Man. Dir., Alerander 
Forward, 420 Lexington Ave., New York. 

Amer. Gear Mfrs.’ Assn. Sec., T. W. 
Owen, 3608 Euclid Ave., Cleveland, Ohio. 

Amer. Glassware Mfrs. Inc. Sec., John 
Kunzler, House Bldg., Pittsburgh, Pa. 

Amer. Inst. of Baking. Dean, C. B. 
Morison, 1135 Fullerton Ave., Chicago, 


Amer. Inst. of Chemical Engrs. Sec., F. 
. LeMaistre, Bellevue Court Bldg., Phila., 
a. 


Amer. Inst. of Chemists. Sec., Howard 
2110 Woolworth Bldg., New 
ork. 


Amer. Inst. of Consulting Engrs. Sec. 
and Treas., Philip W. Henry, 75 West St., 
New York. 


Amer. Inst. of Electrical Engrs. Nat. 
Sec., F. L. Hutchinson, 33 W. 39th St., 
New York. 


Amer. Inst. of Mining & Metallurgical 
Engrs. Sec., A. B. Parsons, 29 W. 39th 
St., New York. 

Amer, Inst. of Refrigeration. Gen. 

J. F. Nickerson, 433 N. Waller EE: 
Chicago, IIL 

Amer. Iron & Steel Institute. Sec., 

Howard H. Cook, 75 West St., New York. 


\mer. Leather Chemists’ Assn. Sec., H. 
C. Reed, 143 W. 20th St., New York. 


Amer. Management Assn. Man. Dir., 
W. J. Donald, 20 Vesey St., New York. 


\mer. Manganese Products’ Assn. 
Pres., J. Carson Adkerson, Metropolitan 
Bank Bldg., Washington, D. C. 

\mer. Mfrs.’ Export Assn. Gen. Mer., 
Francis T. Cole, 401 Broadway, New York. 


\mer. Museum of Safety. Dir., Albert 
A. Hopkins, Office, 141 E. 29th St.; 
Museum, 120 E. 28thgSt., New York. 


\mer. Oil Burner’ Assn. Exec. Sec., 
H F. Tapp, 342 Madison Ave., New 


Amer. Oil Chemists’ Society. Sec., J. C. 
. Helm, 705 Tchoupitoulas St, New 
Orleans, La. — 

Amer. Paint & Varnish Mfrs.’ Assn., 
Inc. Sec. Emeritus, G. B. Heckel, 901 Cu- 
nard Blidg., Philadelphia, Pa. ; Gen. Mer., 
George V. Horgan, 2201 New York Ave. 
N. W., Washington, D. C.; Director of 
Scientifie Section, H. A. Gardner, 2201 
New York Ave., N. W., Washington, D. C. 


Amer. Paper & Pulp Assn. Sec., Charles 

W. Boyce; Dir. Cost Dept., Thomas J. 

Burke, 370 Lexington Ave., New York. 
Amer. Petroleum Inst. Exec. Vice- 


Pres. W. R. Boyd, Jr.; Sec., Lacey 
Walker, 250 Park Ave., New York. 


Amer. Physical Soc. Sec., W. lL. Sev- 
eringhavs, Columbus Univ., New York. 


Amer. Pulp & Paper Mill Superintend- 
ents’ Assn. Sec., R. L. Eminger, 54 N 
Main St., Miamisburg, Ohio. 


Amer. Refractories Institute. Sec., 
Dorothy A. Texter, 2218 Oliver Bldg., 
Pittsburgh, Pa. 


Amer. Soc. for Steel Treating. Sec., W. 
H. Eisenman, 7016 Euclid Ave., Cleve- 
land, Ohio. 


This compilation of organizations 
in the chemical engineering and 
related fields has been confined to 
those of broad technical and com- 
mercial interest. Lists of more 
specialized organizations in the 
leading countries have been kept 
on file for possible inquiries. These, 
as well as additions or corrections, 
should be directed to the Editor, 
Chemical & Metallurgical Engi- 
neering, 330 West 42d St., New 
York City. 


Amer. Soc. for Testing Materials. Sec.- 
Treas., C. L. Warwick, 1315 Spruce St., 
Philadelphia, Pa. 

Amer. Soc. of Bakery Engrs. Sec., 
Victor E. Marx, 1541 Birchwood Ave., 
Chicago, 

Amer. Soc. of Civil Engrs. Sec., George 
T. Seabury, 33 W. 39th St., New York. 


Amer. Soc. of Heating & Ventilating 
Engrs. Sec., A. V. Hutchinson, 51 Madi- 
son Ave., New York. 


Amer. Soc. of Mechanical Engrs. Sec., 
gaye W. Rice, 29 W. 39th St., New 
ork. 


Amer. Soc. of Refrigerating Engrs. 
L. Fiske, 37 W. 39th St., New 
or 


Amer. Soc. of Safety Engrs. Sec., W. 
Dean Keefer, 20 N. Wacker Drive, Chi- 
cago, Ill. 

Amer. Soda Pulp Export Assn. Exec. 
a Gibson Paine, 230 Park Ave., New 

ork 


, ae. Standards Association. Sec., P. 

. Agnew, 29 W. 39th St., New York. 

yale Welding Soc. Sec., Miss M. M. 
Kelly, 33 W. 39th St., New York. 

Amer. Wood-Preservers’ Assn. Sec., H. 
L. Dawson, 1427 Eye Street, N. 
Washington, D. C. 


Amer. Zinc Inst., Ine. Sec., Julian D. 
Conover, 60 E. 42d Street, New York. 

Asbestos Brake Lining Assn. Commis- 
sioner, W. J. Parker, 7 East 44th St., 
New York. 

Asphalt Institute. ate. 
801 Second Ave., New Y ae 


Associated Cooperage Industries of 
Amer. Sec. L. F. Horn, 2008 Railway Ex- 
change Bidg., St. Louis, Mo. 

Associated Tile Mfrs. Sec.. H. L. 
420 Lexington Ave., New 

or 


Assn. of American Soap & Glycerine 
Producers, Inc. Mgr. R. C. Edlund, 45 
E. 17th St., New York. 

Assn. of British Chemical Mfrs. Gen.- 
Mer. & Sec., J. Davidson Pratt, 166 Picca- 
dilly, London, W. 1, England. 


. M. Maxwell, 
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Assn. of Consulting Chemists and Chem- 
ical Engineers. Sec., Dr. Paul Mahler, 50 
E. 41st St., New York. 


Assn. of Official Agricultural Chemists. 
Sec., W. W. Skinner, Box 290 Pennsyl- 
vania Ave., Station, Washington, D. C. 


ISCUIT & Cracker Mfrs.’ Assn. Sec., 
¥ = T. Stokes, 233 Broadway, New 
ork. 


British Assn. for the Advancement of 
Science. Sec., O. J. R. Howarth, Bur- 
lington House, Piccadilly, London, W. 1, 
England. 


British Cast Iron Research Assn. Dir. 
and Sec., J. G. Pearce, 24, St. Paul's 
Square, Birmingham, England. 


British Non-Ferrous Metals Research 
Assn. Sec., Arthur F. Ridley = om 
Bidg., Euston St., London, N. 


Bureau of Raw Materials for actin 
Vegetable Oils & Fats Industries. Sec., 
John B. Gordon, 1251 National Press 
Bldg., Washington, D. C. 


ANADIAN Engineering Standards 
Assn. Sec., B. Stuart McKenzie, Room 
14, 46 Elgin St., Ottawa, Ont., Canada. 


Canadian Inst. of Chemistry. Sec, lL 
E. Westman, 366 Adelaide St., W., Toronto 
2, Ont., Canada. 


Canadian Inst. of Mining & Metallurgy, 
Sec., E. J. Carlyle, 923 Drummond Bldg., 
Montreal, Canada. 

Canadian Pulp & Paper Assn. Sec., A. 
E. Cadman, 3420 University St., Mon- 
treal, Que., Canada. 


Canadian Society of Forest Engrs. 
Sec., A. H. Richardson, Parliament Build- 
ings, Toronto 5, Ont., Canada. 

Ceramic Society. Sec., Dr. J. W. Mellor, 
North Staffordshire Technical College, 
Stoke-on-Trent, England. 

Cercle de la Chimie. Sec., René Dage, 
54 Rue de Turbigo, Paris, France. 


Chemical, Metallurgical & Mining So- 
ciety of South Africa, Inc. Sec., H. G. 
Jeffreys, Kelvin House, 100 Fox ‘st. 
Johannesburg, Transvaal, South Africa. 


Chemists’ Club. Sec., Robert T. Bald- 
win, 52 E. 41st St., New York. 


Chilean Nitrate Educational Bureau. 
Pres., H. C. Brewer, 120 Bway., New 
York. 


Chlorine Institute, Ine., The. Sec., 
Robert T. Baldwin, 30 E. 42d St., New 
York. 
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